cLSjuulall q f LjjLflll 



<j Jlljil 

Y frj^ 

u UM\j ijuU/t 

\r ii-juat ^ Uj »b^ai ^ u : j>Sh J-a*)i 

«> u>> j^r : jvtfi j^Ji 

S\o ii-UII ^1 : dJtilt J*ai)l 

Uo ^6i!^JI j )y : J^l 

W r iwJ-i ^.J^ 1 : cr*^ 1 cH" 

Y«v J-JuM Jl ^ : ^iUl J^U> 

Yfo ii-JLill Cj"%J^ : gUl J-a4)> 

YA^ 

t^N p*/*' 



aj^ (1)1 \>X&\ ^-iJl ^li^l lAfi iiJiJIj ^Jp Os; J^»UJI ^tfVl 

<J olj_jkdJ i^wi t UU_j t lA>- l^i* ' I- 1 *- Ui*-* 

t ii-Jillj *liJ-ilJ i^aiull JfLtLl .^SC S-uU-l SjliNl j! 

5jIj)/Ij ialLl JILLS' -UU iJUVl SbU JJU. Jl J-aj 

iaUl U>C* jl£>^l jAi 5^\-o iiitll ill*?- ,_y»/v!l I -iA ^ c aaJUJI _ji 
jl CJjU l£" 4 JaiJl a-U C^-yi |i ti-o-_j t c^*-"J ^ i*x**>dd 
S^lai t ^w-^l J"* 3 ^' £* o*ly '^y-r tl~£ < »U^Jl iwJjl 

i>* ' J^-aaIi j£J i^^-j t v**^ ^vf** 

lil_^ jt>-l jl Cii jlj ' iudlsM ii-Xilt JJLv. J ^ £^1 jl 

. (i ii-JLaJl JS'Li*. J (J^.J^ o!A«l; i) jj^o *UU tiLSO LjU- 

^ c ( lib Jii A Li I j»Pj ) Ujjf <o*lyi! j_j>Cjjl ^Jjl ^ryi]_j t i*Jall 



If 



i 



i 



oUli^l oa>-l JU-I j^JI ^Lk. i *Up 
\^\jj^aj>j U jl^il; t (H"W" ^r^J ^rM' (J**^" **^*" ^ ^^.J^J 

jv*Lis« jlj^-Vlj t ([ <uLJi]lj io^ii!! ^ » Lk^" o'>* ^j-* 
j ■ua.^>«.>« LS'C.J ^ykj i i«U tjLjVl j^ill; o^pj ^ j*J 

i»L-" -cSJj L i.-it U*-^ jj-J t^jj l£'«ol^' jV t « <A~lill JS'Li^ ( _ r a*j 

* 



V 



k_-va^. Jl J^-jj i L f&\ J^JAj iMJ lit-tj Sj&il ^La^JJ 
^ ij^ij ii J*J jS"\ j}S jt-Ajb (J*- j~>- (Jx^^-J ' A-^jbill i»*»4"t 

OljUU iT^-l j> ^.j^l ji 4 iJjJjJI J £-bJl 

oU; j (j*^ iiUJI Jj t iiJWl otj/^^l. -di^j £Ui)ll ^jij 

Aj jlaj <d_j 4 iw*>«JI SillaJI Olj#M_j 4 ijUJIj Vj^'j • J J^J 

o/JI J[ -Hj - n (j-i'UJI Oj&l » Ji. ii^a>Jy\ jf- 4_J»l£ 
j* <J^l> ' (| — 4 ^ fj^l? " ' j^ aj ' 

j\j 4 Jj>-_jll -V-j^ >^lw9^ j5l <jl <£jtJ*J ' j^**' 



A 



kljjjplli 4jL jLj^jjw* Jja*2j 4 4jiUl Apjjl ^Is^jI ^sh* 

4ji^3 j Jjii l )n ;\\ ^ <L ^x— < ajAiU y^>-j^ y^j 

c 

Jij "V j^i t 8_jl*i-l_j »_-»>-vUJ ^jUxJI a^vsi tjuj Lj» LjlSj 

H^J ' <UA * ai£ J* ir*i 

. f_Ju}l iWI J o^a^ U jlT, UUiil Jii 



PHYSICS & PHILOSOPHY 



i_^aJl ^ 0_j^j 4 Ol ^la>- iljd SjU ^U!l ^Aij 

**» u^J> ' Ol_^U>- j* JS~\ ^ji of tU-f JiJil <1*-UI 
<J oj^j 1/ ^jVl ^ iu-lj i^-L*. Jd^J lyj L-if Usfj t ^Uk)l 

. aJltl <juyi j&ii ^ jy uuJ, 

c^ir t J^jn dUi ua^ jj^IU; gits 

cjti\ jr>i of ou>i ^fj f - » ^Sfi 

jii odi iiiiiji ^ j» ui t .^i jr ^ jjju ^jlii 



t CJlSj ^j*^ (J* - t£j>-l *— '^Lfc*" ^l***-*^ tlrw*^ 

Iplp J^j; Ji jlT j[_j i>l ^1 <La; *Jl t l^iTi^j Ml olijliM jl CJ> 
. s^l il'UJI ^ J'Jdl £>)l J jJj 

Uj ij^r^i^ii Uij sjuU-i Salii *U Ml ^ Li t yJi Ojii 

jl 

jl y> l-i* ' ^iJJi Ja>«Jl (i <ol p-^j ' o>&l 

j ^ai ^ gsj oi a,n jjc-ii ii-u-i oi j t <X 

. oWi ^i cjir i 

LJ* jl jwil^l i iJ-l^j iJ-l iilil ^ fUUI olS'lili 

j*** <J\ ILJij <. iiJuii j jJj; ' i»Uli tjjli; J jjj; 
j J*i ij 4*-i ^U)l J ^jA?- ^rwC ^li t ^^*JI itUi i>w ^JJI ^ 
j^ U .IjJll j OljjJcJIi wuJl j JfeM y lj*j ' iULiSI 
oLiTai t i^l Ji> ix^iaJLS ^iLil ^l_^x-Vl_, c 

. jNl ^ ^ ^1 jlT i-i-JLill 
c iUiU ^JuJl ^L-Slt J r j^l j.-^l jjjj jl jJA\ ,yj 

jlT jli ?U, jUMl ^* ji ? JVJI ayk^ j tfaU (lUJt J*^ 



jL, j£ _^ y 4JLJI <Lil-l ilp ^ jU^ilj 0*53-1 J L-o- ^JJI 

? J*>l ijL5?- ^jit 
.IjJJI ^ ibldl JUL ji j> ^t£)l IJU JjSll JjoAl jl 
^k)l U jli t OU^I iiitJLl J^c-J ^ J*, t iUiJIj 

j> U : Ji. i.U ib-i J vl^j L* iUUI j ^ . oU/i ^All 

. ? iUiil ^ U, ? .lijJJl 

•jS jUVl U ^ j^^aJI j. j^j 
OjU> t S^a^ iJtlp ^'Ua*- L-^L. C&JI^I 4»}U -U-A 

■ ^ ^ tf-ill oM ^ 

Jj e*U-jj 4S»-lj jl c V j Jjl ^JJI t JlJLjl jLjVl 

Oi iilsil U^lLc i«JaII ^ J -clp j >_^w ^lj^i] 4jl»- ^ 

jj^^All icil jl iJ<- Ml iXj> <_JLij jl j£c L^J <cU- 

j*liC IJU 4] j^ji ^w»I*SA, ijpjll JoJalil v^JJlj Sb4! UljSI 

^1 *IopVi_, ijUJl olll^l »l£ ^Jl k LU^^»>l J Sjkjll 

S-l.U-1 • Li'VI J* 9*1^*1 jjaj jl Jl l-A* <*».>> c 4;L>- jj.S.1^ jjjjl 
Jl* ^ t « iJ-l oUa^iJI j. CJlS'LjJLri i«~l»Jl » ji i>-j-0 
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O^JLillj L p*ll (f.JaiV-M* ) ( ^ii.lThales (J -Jli' Jo- 

. , ( ii'Nl 5 r lp *LiSl\ JT» ji 

A IJIa iijyaj ijj t j^JLii-l e*lAf-l_j e*\S-W>l 4j i_A*2j JjU Jj*A>*xS1 y 

J?- t ^lOs-S/l jljSo Jp jU)h jLp\ Ua*-_,i JU5» t AUS*his£- j& 
iij* iyf aJ CJlp ^JJl ^giLxLS ^ t tr** J*^ "—^j^ 

Ai uJtfrj ^ jJl j^il J.I t aJI' ijj jl 5 U jl & 
jl^ii jyf jlS'U jl t aJ tl-Uil ^jr-ji **j>y aJI jV-*^ ' 
(_jji_j t jLj^ll Jlap J *-S^j* S\ frj> j^jr^"* ^* j ^1** 

t ^j^o M J— J U»_j Jj U»LpI J A>uJaJl t ^-*5.^ ^jy^ 

. J-\ jf. AUJI ^ U jJi Jp vl^l Jo-Sll J_J jp Ja^jl _y» J jSl! 

Positivism i-flkJkl ijutf^Jl 

i^^Jl 5^1; jU)!l aU-/ ( \A«V - W^A) Auguste Comte 
aJ^IsJU j <• animism iJU?-^^^-; jMl CJlTjl jfetishism^^*^ 

A>«Laij Ajiljl Jij iL>i\yi-\ £j£ ^la,:,-. Ajl jLjNl Jjtpl 

n 



£-ljjSflj ii^l CjjU> tJLu.?- t metaphysical ijijibJl ils-jll 

li^T 2/6 ' U<a?Ji Oils' ^ l^J jj-tj tjt |*-ij> 

Caje (((j^U positivist » ijwi^SI ^ 

. (( £>s\ji-\ JaX » <u^_J U - ii>lJ»-Sll 

Uij Ui ^^di JijJi jUVi ji jf-i; 4 U* Jlt^" 

Ul/^ <Jj£ ^-^ijl *)l i£i ^U)l ^oi" ^yJI U-U* VV > -)' 1 <W 

£*J_,I lijfc J i A>J>\ *>-_, Jp_, . ijljjl l^S^L 



v^y-t^i) iiUl ^11<cHj IxIa \jj> J jlSj t tiB (j-wi J_>>- jjJj" V' 

' ' ' * ' 

g Ijvt )) (i ojJi )) lit* j\ Jaii il^"- . dUi d>ljlJil 

d^. ( _ r ~iJI j* loU lit* <jij t v^J^ 1 ^O- J* 5l*l=>«~U 

-d*^. jyi ^ i-v ifs> o-U- oM^ij ir>i (> vT^i 

j\c*\j oU-LJI ^_ «Sy <uio <LL-Xi!l J ^JJL" t <Li U-l . - 

. « ifSll *J/i ^JJI J£JI oSl>- Siyc* djA. t J* JS '^jj 

d/fcil J*-^l oJ^ ^ /. ji <y > M J\ 
•Ijj-iJI <. diUJi i oUilJI : JJudl li» j l^-Jy jSo: Sjy^l 

. fejt ^jji ( I ) 



. irUJI J tj* ^JUI ^ju\ ja -uJaj j J^ii (_^-) 
ti-oi-l l^vap j iL'UII oli ^Ul <_Jc; IJU Jp 

J^Ai <0l_j a^b Jil— • icUJI a-U (J ^Ip JS"o' C^jfr" ^J^j 

^ui-l _y» t '■— '^f-* c) :> "'' 5 ol—jj, tj^*' 

jjjJIS' t *Lapl J* "^^J i£j~4\ 

t iUJI la* jf. Jy, "sl cr"'-^' <UA *- J " lS-^L? ' ^ 

-Up <ui jlT li ^1 -dip J OjS^ jJj t <; JU;*^ Sbi jiU V 

OlpU-ilS' ol ^jJ-« «-U ^-^-1 *Uipl J,.i,;...j t ^jUJl jLjVi (j 
kZj\jv>j <L>J£ a-i* t iS^~-^~^ iUJI ^J' c .... *-j ^y^j 



olSj-^l J* Jidl J***: ' ^r" V~* ^Ll** 4=r«-^ ' >>-l 

»JU t Hume ^j* Vr*—d ^ ^/rj^ J* Perceptions i~J-\ 
cU jjJaj'Mli t impressions & ideas oIpUjJI Ja* UjjA. 

ij^oillj t Jixil J ^J-l _^Ji U-Cp jyj^ j\ _ji ^t-o-J (Jp 

J& JjJUk <U» U) I cT^" 1 *U<2Pl JP aIsO 4 

£ i^-Lb. t -duS'l JjSfl jSji jl ( Jj Ji«Jl jkjl oILp 

^-J » : <o! Jp ( UW- \oAA) Hobbes^y* ^jJbf^fl ^_>LwL!l 
J-*! 5jU J y . « ^J-l *Lapl Jp X>i /. 1 OLjNl Jap J iSU 

(nihil est in intellectu quod non fuerit in sensu) 

<oi j (WU - Mil) Leibniz j^J 
nisi intellectus ipse ) ijMl o\Ji£3l i»L»l> 5jL*Jl £^*> 
: j^^ojUJI (Ajlj l-**-U 

. li£ j \^\ ^bi U-Up J-vaidb JJLAl o-iA iyc~*j 
Ji>J£ IjUj t 5JjU?- tijAA <oli JJUJl olj^* jLJl U-Up 

^ilp t jj-J-' »Lipl Jp Jd-*^,^' J^iUil tjsi JUaII lij Uxp 
y»i jl>Vl J^ip ^ ^,1^-1 *LiSll ilpj t jyiil oLjNI Jip J jl^iSlI 

Y • 



aaji *i lo_jjj *LjjiiU t aJj^i-l iiytil a U^- j»Jj (">L>JI i^»ljij 

U Jl iwjkjjl U i«ki jjj uy_ jl 1-^ XaL^j H,fY • 4_s»-UJ 
J I _ft JajLl ivy J> jl Jyu Mj 4 ^JY J» J* CUo- LjUU 

^A; 4»~Jl jl I J* JU-X-Jl ^ • , * ' • • "\ Y A ,j^jjJ»iil 5j j (JfcJ* 

Oj^iJ • • • • "\fl"\YA ^j* jw^ — !l <J[ I _A *y<kJl *>-y <J_>1> 

>_apU<L» jl 

t v_ — Jl 3jSo_j ^lijVl jV 4 U_jap J ^V"- 4 J 5 *-^ J'y^l 

iiJ J 54»Ji»- *Lil OljUJI oi* I 4 UyuJ jbi^U 

4_^ojir 4 sa^ Jp Uf. (Hfi v <^ JO* 

4 iijiJI ^p ^U; ^ l^o— ^jU- _^ak jl ^k-w" V Uy*i 4 
e-l$» 4 J_jkJI _jl JU-x: — II j I Cj^-jj-^l «jj jl ' i_~»JiJI U 

L,- iL<s Jp j*:^ 4 ^J-l *Lipl ^jU- < _ r *k.UJI jlUJI J liyry *LiSfl 
JIL-JI a-U 4 lJ J-\ J*A>- UUb jJI JJl^il jp 

Jpl v_ — Jl ^>_fZ Ujip jl Vl 4 *LiVl a-U ^ U-U V 

a-U Jj^i» Jpj 4 <*j$a* ji- Ol5\> (_jUi Oils' jl j ' <W»ll>- .jIJpI 
. j^WI jp i^Lto- **j<j> k-—^< jl *Jax_J ^lijl ^ ^1 k_»«JI 

^_~-JI jfiJj t JJli*- j^j^S jl J^y ^p ^1 ajlll j[ 

C_J JJliJ-l ^ 4 *L,J-Ali ^ Ui-t Silil j> UjJ. Jjl 

n 



-M^v. C—J 5jls>J-l J* Poincare <ujl$J^ ib-N l^jl Up 

J»y ji Jb"*i 4 ^Lll j« ^ j!5ol J ^i U>. *L J i-U U-Ui 

jSj: 5j yidl JJUi-l j> laJtp ji Oaf OJJtp t JJliJ-l ip>^r lift 

iljliSj J*»">b' SjUJ-li - V-j 5 ^ 1 ^b^ 1 £fy \f LJ*S\ JJliM 
2^ i*J*!l JUii oVi jU^b_ y t Y^. J&u ^ iJU-Ul IjUJa. 
li* t SjUi-i j*'^ vf ^-Jj J^-* c**: ' ji*^ 

-XjJ 4 *J JjJ.1 

. ilJb-Sl -dp 
UU/a ^il v_ — t IjlJpi *LaJd\ jUo-Slt j_£," AxJaJ! J 
Ifiiis- J^w 0\i%JI si* t alJlpSll 4Pj~£ ^v> Oii^ ^yb Jjdl 

iii|Jb-l Ja£ JP Vuja]\ »-Xfj 4 A-^l^il ^j**^ i>* ^.J^^T 

^fs )ey\&- J> JJU iJU- J. Li>_j c lit- »\>£'l ^-ill 1 -* ia^-l 

. .... 4 J _» 4 4 t_J _» _; 

Uta*li J^JI iJuaidl JJliU-l i^s- : A*JaJ' Jj> -Up j^j 

^ IjU- jwj io^LJI ilp J^P &L_jl/vj 4 k~J>\jj iw> (J 

. £^>\ »-^* J^* (>* * p >* ;S r 



YY 



«wJli J ^ i» y<lL k-o-^i V U^ip jl (. ijiuo villi J jS" 

VP oi>a-i j jCai y, ti-A-Sf jjS/i *t»vi j& i -^y. 

4 J-L" jl jjO> iJ^P J~i" 'jl 3 LJ-I J jUaiVl JjSOj 4 iuJaU 

ou^dl Jijk J* Jj ' V^^.J ti J^bil J;^ lO* CjO*i i_J 

Jl, 4 lO* j Ji* 4 S^Jlil ^.jjl jTlillj UwJl JJlii-l 

j If* ol^Jtdlj *ioilj ^oJ-l J ji ^O^'j U)£Jl J <, O.ljJ-1 
iJ_jf~ j JJi ^/ jJ-l ^Uj" j ijU ^ojl JikJli 4 £~-a!I_j jj^JI ^i* <!jl£ 
^UJl If. "!s/[ ^ U si* jl s UXf- £~JL A^J _j ^ 4 4 ^ 

4 itJaJl CjIOs-I <Up <^o!l C~.Oi.i-l Jpl 

0>-j li[ <ul 4 40ILI i^dil *LiVl i*l (J aO» ^j— iJ 

4 jljloJI to* J^jJI j ijTiJU ji o,"& C-.U Jl 

Vo> 4_J^L-S!l lO,- J^jC lilij ? J-jC Jil^ 4 iWl 9O* lj*fi (ji ^Jj 

ol'_j£ll 4jJU iJ^4 OL'I J j _^L»i JiSft _jt j 'ji^jJ^j* 
aljll j\ jjLUI Ol/ji J>ll 4 Ji. jj. 5jJU *Lii icJJI «fif ijlpll 
4j0i^ ^jy ^--i^" J j_j*Jaj I^ITU CJ_j j_j iiliUI _jl iu.'iUl 

Yr 



. U~»j»- If- J,.'..jl l J>*£ L <U~JaJI Jt> 

,Jd>- 0.1&I Vu^-\ »a Jii £j>yi l-U Ji» jl IjjS^ij 
,_a£3"I lil Liw Ji t^JJl oii^ll sjLfrl J j»J*-b-l 

jUjl ^>-iy I ^Oa Ji. LLi^fl ^» t SjUl N U» Ji. 

^Laj ^Ui. ' i*~Ul yl^. Jr^' J jSo: 
^.jiJ ^Jij Ji jit I^SaJsJI y^^^i U*A>-i t-U-j _y ? 1^ 

4ji J, t Jllil J.&I ^i/i Iju dlb? ^ Uli t 

^rv«^jU j_j& ^ii t aJI J«* iLy* j\ IJjU. Ullajj — i' tS'ljl 
ii_j!lll jl&Nl OWLL^iCj t l r :_j^i) i*L J,( e djJj»cJ jl 

i^lji- - JjA> jl ^ J^^JlI ( _ r J» t ll»M£j jj£j ji» ^l_j 

ij-Jstiil 5_jUI jljj-i i£)l— i ^H^*^' i?-ljpAJ J-^Udl J^il jl - ^J>l 
<Uj$ji« j jl A*--iaU lojl lj^ ijb yajl _j t «^i!l 4P (J L j ^iL. 

C^wjI Mlj - LJ^jp j Sa^jLl jl&Sll iil aJJi j_jSC jl Jb!& U 
<J jISjiiI jl \gk Llj_) t tJi N 

U^ip Ci>-j jl^ilj ' SjN^II x. kJ_^5p J 'Sjry jl^tl U_jic- 



Yi 



i ^Jl ... hx^. j^*' i£' l5>*: cr"^ 1 

t siA>o (j-l^- J^U- ^ Ujip vl«l>o 

4 j}USll J15n!1 jf ^1 JWj-l : Ji* ik-, j^' ^> ij* 

jl lojl lil 4 ^i. . «-U> Jjl i^^ill U3I jjjj icJaJI 

4>-j! _jl J^-*^ ^<*'j V t£ *' 'j^*' k ^ J 5 

J;^ 4UU0 J^i jl&Sll l*^* 4 SJ44*U 0-U 

ji l^^lc iJL- y iiis- jl .x^ *Li* oljTi Ji. ^iilj <jj-iJI_j Jl 
U j! l-U> I J*-l ^ L—- J*J j 4 a A.U-1 in-JaJI jw> <J li-^L-j 

iJUllT i^jJl jl^iS/l \l LoJj ^Jii U^_a ^I^JI oL-L-Sfl 

j 4 (j-^Ill j y-aJI (J-*^- <ji^ ij* ^ <^>-^ 1^ jl^iVlj 4 j 



jU J-UJI ^oV Jlj Ll J, X\ *J[ >^ My jlUJl u>> 

( SjSJIj ^iUflJlj JaiwaJ^ Aj*>LaI1 JJU A^aJU- 4*-I jjl&t ULJ J-^jj 

: SxJaii oijwiJ 

il ^,4; jl&l ,J#- life^l juj£ J?-l OJJjC* OV_jl# klJ-i) 

. i r *xi\ jj-aJI — JxAJI (JjSvi U-UI t Jtui 

J. JjJlJjl oSl iy'lJjl iS>l JJlL" icJall ul J;>^l iU^I - \ 

jis- ^fcJ-l jytfl <>>- Ifb Jt y>j <• t**x* J*lS3l JSJJI 

. ( nr 

Y1 



*Uai J Jj i <-i)_/^t *U>i!l S^yry ^~i J .*rH ' Geodesic 

Jaii *LaiJI 4 _j <l)L.jJt £-Us[ jp ^Zj ^ Uut Jlt» 

t t 

tj ^UjVI ^-Ijj *Lfli!t lAA ^ju^J JjSnj J* 

c ^«dl IjJi *Uai aUU t Jt^Vl -Uy 1^1 tJjip 

ilp jl t <dp |^ L>-jl>. ^wdl lJu ilU-l «Ju j j^Jj 

' **"tr*J ^iJ^. *^<**il l>i* j^jij ol ^"—i -** ,_/» OL^LJI 

^LJ i lilj t J^Vl Jp .LkiJl l-U jl Jp J~-i-ll 

i jUjVI ^>JlI *LjaII I -U jp Sj£j -ui ^jUII ^rfjiJjl Jap jl> 

« y^Uil U^ap ^JL J> <JU ^JtAl ^jwiJI lJu UUj«-_J ^>-j 
_,i p^JI ji ^y>\ji\ j CcJu. \'jyJu Jdt J.>Vl J5*Ji jlToii 4 J|£, 
jlUI ji ^ JJUJI IJL* ulTuii 4 Ai-ITv-oi* JlSCii J iJ^5 . Tl^Jl 

j iiUl V Jb- Jl ^ jUJJ -UVSC ijjj a* JjlcJlj t iilUe JJc 
JSJi j jl JUlTojIb J iiy* LS^T jl JJ liU 4 JCKjj Ji! lJu 

J* 'jf^ ^ <j^i / 0) j L-Jtp Giotto jl 

4 iUlT jiljj J* &r»^r ,j^S j' t/ri ' <J^' J* ^ 



YV 



Oli i^ili-l 

J ^idi ij>^i ^ uwu ji t Ji j,>>i ^i 

iufkll ^rwL" ^ pA> t J»jJUll Anaxagoras ( _ / ,| J ^L < S'l;( 

Huygens jj£U> Newton ^ oji J_> . ill 1^1 Jp 

(w ^S' 1-Xfc I i^Lj^L* 4« : ,.lr»l,l i^Lil 8-L?-)JI OtrwiJI jl 

^ J J.i JS"^ Ji«juii i-u J** jl tip ji J\ j J, t iXo&L. 

. « (J 

t il'tf tJUj J (^jWI jLj^/l jlT 

. iiiur iij* V=i5> M i*Jaji ji 



YA 



ie-y^r jlUJI Olj ljJT( nt ^ ) Faraday i^bljUj t Maxwell 
• Jfl **** U J** 1 * k r fci) H.J 

ji j^sJ^J.! jwiJI j* j*?* ' : Jj^l s.«miJI 

O-i^-l iS^J-l jl _^iaj Aj^—JI ijiaj t JilJ L?i j'jr* 

<jl (j^-^aXi (^Lj^i.! _^ — gj'tf t j^JI Aj>Sai : (Jfcjl Va*«mStj 

4/»«£ J*I_>«j IfSV ' oUjiij ol&l J iJj^c; ole->»- 
5--l-.SH H*ih\ oi ^-^j! ^1 iji; t jU^lj jl&l J u,i 
c—J ikiiS/l oj^i 4 .-'^jjlj J 1^1 Jf- l^Lic" jSlc V A*Jal3 

. iU^JJ ^^Ull ^jfalX <L^Jl^> 

^ iS^J ' ^V" J j^Lil^L* jwi jj-.U Jl>- il (Jp 



•dill jl Jp j£fi iuJaJI il-Ul <uU £j£ ^JlJI J-JI jl 

s ' * * - • / 

^ yi ojk^- L.J&jj& M iVJl Jj 4 JjLUI ol_/j!U Jp OljAil 
Oblii^ \J>f- i^JlSUl Ol^widl JS^j c OljJJI jl ijLUI Ol/" 

V- tju^i J j^j M(ij^^j^j^i))^; t >«ifis' LS «i 

J^*j iJaS j~Jt jl lil hj*>La*- Ji* J^jC iuJail iil jl Jji UJUf- 

JjUJI yk^J-l ^ jj til jJ- ilfJI J_> t *3 i*J M ^Swl^il ^-~iJl IJL» 

. iLi>«JJ 



: fo.Jall ^l^il <Ju0j!t 

U^jp <U^iS ji J&C jyA* j£i j ^r^*" j' ^ f ^ 
t »ljjjil! ^yw'jJI ^f*ll <u-lj-Vll L OjU- -JiJ ( Jj^c-v* j»\ iijJ^-\ 
J 4-U ^jw ^-Ul Ja*M <->W»^; ^iJ* itJaJI w>l4*-l V US' Ijli 

L»l_>>- kiJht jl Jl J*-U U jj>u 4 W"Ijj OUJLua* 

t iiJall j^ j» t: »«. j *ljji!i *L1* Jl*t .jdstf. ai_, 4 La! br jJS'i 

c 

J_^a<il» ilfjl j jSOj Jl^ <iJUI_, jJL Jlillj ijtfl AfX j»A-b-l jjSsJ 
t;lA»ULv. j&j iuJJI iJua jJ (jJl V*^* ^r^' 0^ "^y^: 

jl UJ^ t ZL*1-\j iy-L- <L» t*.i* ji If^r M i-ljJkJlj 4 U 
.t)^ J* iLii-l IfJa; JJI ololklMl 



iujajl £• liilrf? j_}SvJ 'jJ-A* '^J^J J' lUpUl^»l J < jrj *j\ p&jt 

^jJuj Juf Ji ili,Sll j\ «JU ji ^1 4 Jb-lj jl j tJyU U*i*j 

*Up j\T t U yi Jp JiilL Up Jt, Jii jSCi UA, 4 ^1 
4 ili/illj i C/iAttM Jp c^iTW ^lU JJ-I j .Ijjjjl 
i_j 4 iL.IT JJUs- 1^1 Jp ai* JJUA-I ^JLail iUU» lk>- j 
ill J.U- jr^'i Ijj Lc 5 J>a JI siA i—jil J^ldl Jfji 

9_j~JI ^ lei Oli_j/^Jl_j Oljjj A, : .-Ja;.».« ^ iS£) 

^js V: IjJjU ^1 J J, UJJ-I j U ^ Jj 4 wUJI 
IjjUpI 4 oU-jll S*J» <d *^aJl ji JJto-^lL l^ijtfl UjLp yd> 4 iLiM 
JS"*r ^Ajl^Ml 

i-JT J ^ ui*»jJI JJi j iJo^JI SJS^I iLit-lj 4 »Lu)l 

jp Ji JiJ 4 5a_j4^l U>ap <b J^LJ sLUil Jwj^il j <-»lf-J aIT 

: Jli J <Y) ^/ 
^ Jp_, njL'Vl ^ JUIj jlopSfl -ii ^U-l J » 
. jt_j)h <^ JUlj oUil-JI »bjjiJI J <ol J_^i JljJLl 

jJI ilOj-Vl Ja£ ULtS Jl *b^l ^Lp ji Jy* U 

Jp I^p ^wtJl jj$L«i ^jl ^ Up Ijl ? ly ija^ 
UU. JL jl ^i. 4 iijjj-l ^Ul Ixi tjwaJ V L'L-Iji jl 4 ^1 

. JjS/l Jl Lp ilr»j>^ Uyb_^>-j J^UaSI 



f ia-lall jt U 

»l je- vl-jjJ-l jl» ii~UJI Ul i ^ ^IS' 

^ i kiJUi j iibsMj i*»l^-l j^ljlaj CJl£" ii^'Aail iJlp jl 

: l/l ( \oAA - \ \y\) 

j JjlJb-Vl Jai jp Jii£jl <oi j ^.j^l iU- JP JaI^ ^SjJtiJU 

tSb OlSj ' UJb-j S-UbU 4*JaJI J ^-J £-lj Jjlki Jp jlUJI 

"die den kende Betrachtung : 1^1 Jp ii_Ji!l Jj^p Jii 1 _^-\ 

lJu> - « J^UIj jS^iil ^U^l i-ljJ i) jl der Gegenstande" 
♦Laiu^lj i< *?j>\ l/'J-^. lS-^' ^-j^ o[ j " a**^ 

*i..Ji\.\ »U II (J _jl <di>- _jl aJujw J Jjc-Ij lUJl jl iliw- Jp_j t .r^' 

JsyO ^ijl ^_jL»Ml jlS"u_j t _y» <_j>~iuill J^jw jU t ^j=r«^^ 

c c 

jl i ii-JLiSI l-u; ^UJI t jljjUw l^U ajs — LaJI j ^Ixjl 

^1 jrv, J^Ull <^;U- Jp_, t IaJJH iUj& ^ 
jjttf- L* J^Lillj t liijJLil aLIL «• L j-ajl ^-S jl Ajf iLJiJIj 
£• jii jl l»Jc*i »L)j;iil J iJiaJ^l owj_j!l is^y. li-ia-l lil ^y^y. 
j~Jd\ Ul 1 Ij^pL^j JJlii-l jp ^JiJ&S\ ^» *ljj«jiil "U^* jl (J*- C-j>jS" 
lij-v «_>>JLill ji^; jl Jl;>«JI j>SUl, J J^Jj SiJiil jli iiiLllj 
. A*_iaJl ikiil JjI* a> (_jl ^i^o ^/ ^ 

<U^<*A4ll IjrvlS" jl i_J yC-J M AjUuII _j ^UJI tj\i j_jl=>xil I (Jp 



. jybli la* j sjjL, ol.^ ^ss ji JjUJi t LbTJUfc jp 

Jijp^U v~^j ' Vij^l V^'jj^j **Mi\ *Sr!Jj^' <aJU5I iiSo 
5 £i t « iQ-l i) 1^1 -dp J-Hj U iisL^ iiJLiJl CJlT 

JiJI Jp ( » t ^- CJlT Mi t tJj&i! iL'Lf j& i ^-Lp 
CJIT dib otll JtliJ-l SA/Vl Aiyd! Jp }g\ J,UI_, Jg»iJlj 

^JUJI t->_jL<Vt jp a**! ^.tp iSJ-i cjlTjUa^Lj t 
ii/J-l j-tf Jp Oj^l Jii iLo Jp Oils slJLiii t ts^»- 
j ^vT Jl HU>yi i diUilj *l jjiilj oUibJI jp iijii-l 
fU* ^ ^11 ^ylj2Jl J_, iUU ^L.S/1 jj t j_£)l ^ 

. ^.u^Sfi 

i.UJI SbLl X 1 CJlT Jop ^Juiil 

^ililj t i\J-\ ilp : Ji. ^>\y jl iUii* t i*»lil-lj 

J&iS/l J^iiij (j^JI A^sil ^ Jj-JI ^jjlj i tjr^dJ UljUl 

rr 



Jp_> i Jlcf lj iSJJ-lj ill-uJl Ji» dJJi 
J-»i ' V^r" *U> ^* y >-*j— jlS' 

j_, t 4;i>^l iiliiU yUl l^i U>- JJI iJUill jj^JI OJl f 

. ^U; J J* 

iCAiil Jp iwAil JJliJ! £*k CJ,U- Jjl i-^l J">U 

c 

jjA^^I <Jp_> Jj-AJI JU-j ,Je- ij^azk* CJlSj t ii-lilj 

SaJUJI c5j^*j ^r"_^ ia-liM ^^(Ia?- Jp t Jlcf-lj^l jp 

Jj^ JP wli j> J_jU^ ^^glau-^jji j_j-^a*JI ii-ii CJlT J^o- Jp t fj^' 

Ti 



ifUJI ikUJ ^iiL V %H ^jc j\ JjUi ik^SI cJli 
"excelsior" j» _^J! <JT a*; <■ j^t ^ fUiU U^Li-lj 
• cr^ <J* u? 1 "Semper eadem"J^ J-*»^l J\ 

. U i^i N ijii; JjIjuI li Lip jlT t *b_j_JI r^'j 



jJinJI J»UU!l JgJv>- j^jj] l^l^. iAoi.ll iUt Cj>«— »l 

V^il -Si-^- 1 ^ta*!! Ij* JjSlI UIp ^uJ-Ij ttlll j_, t i^-J^l? 

Jf- Juyl LjX* UaX t _^]aj JOJbf ( _ f Jp I JO jts- ajUI j/Jl 

. d^_jJ-l ^U!l fUo »L-j! Ijl^ U_, i*iJI 
5 jLp ol Oyr*: jj-**^ 1 J ' dMl ^ U_> 

^«iJI_j (J ~«JUI j_jJu j^o- (Jp . . JjJjMI Ail (Jl ^Aill ^yt A^jf- 



Kepler JS } Galileo jJJ^ Sii J* I— > X\e- U-_> <. a*>-j 

U; A^l OUVlj U^l t -ol^^, .LjJJI U jW^j 

U-l OUai^Jl ^^^TigaJI jLa.M JU£ iJU JUj t iLi, 

aJIS" aJ Ojj^> Oij *U, ? J**? Ja-S^ ? ^ U : iuJaJl J*Li 
jJI aS>U JJU V-'lj^-i A^i V jUii, ^ y;u 

. j_jUJ S-UV>. iJuJ \)oZj> iJj>S\ *lj»-S/l j» Ulib 

CijJI J a^J t kJ~\ i«JaJI J* ^L^»- Uay.w |Ju» J^ji 

SjkJI ai* j!A>- t Ajj-iJl sU-l J la...,.; ^L>Jl j-u 

* C £ 

VI U OU>lj t 5j|JU 4S> l^jT ^ N g> ^ ,lol>l 

w (_$jU ^>-=»- _ji ul_j->- 

. -u-o- olj-i! a^jISLLI 
' ^ ^ U*J ij^s aJI aJITj J^»w ol jiJI ilp j! £w» ol» 

lijl jl>- J* 0>£J ^j^j ' aS^U Jyj y> 4.«J».'>..>» U 4jIp_j 

Ml bjl Alicll i>l U_, t LiL^-i j oljJJl ^.IkJ U J^. j* J, 

rn 



ollaj jLjVl l^lp (Jj (jjl ^ S.ilj}U i«yk_jLl ijj-l ai^i kiJllj 

iWl JP> UaiLlj jp 4j l£iSl ^ Jaw jJI UJb-j J"5UVl 

<u» Ciy iUil J 8 ^ Jjl ij*Jl Slil&l Ljj jli t jlUJI j l^U, 

(^jjl k_j|j*JI j^-lj ^ojl ,JJb (^jU- lil *ih p^Ul t ^jljl 

t xJ-l ^jtj aJL^ jlf jil ^jJ^- jvuj t li^p <dflJU jli 
? oljfillj ^ll (> dlilfll <> JJw ^ Ji/ttl _/JI olAU aS^, 
la,- v_>JI p-r^-j ./-M 1 ft* 1 ^ — • <j' jl&Sfl U-JU Jj-w A 

jlSj t Ojjbj 3i j.£ OUli^S'l £jI^j jjlL U^k*»l_j i^Om* U 

aJT jl J>- OjJuf-l iaiL Cjip J*iiL ijU 

jw^j Jj ^Ullj oliU-l jl I) : J_ji k-^T ^Ojjr^l^j 

ji <db-*>U ^Ojij « (jl^l lJu J jtits CJlS' ^l^Jlj 

^ *H t jbafi i-uis <yi j** ; t ^jii ^juji oLjNi ji "tfi 

O^/jUil OiU t ijP- <o"iljl jl -dip j C\£ Uw»lj jlT t «Xp 

oiibL iki- jr j jLo^fi ^ jir t jui ji i^ii 

(lU J Jp Jo, a]j?- j» iUlli ^Ui J l*ktf jlT ^ t *;L^ 



rv 



cH a* t/ 1 " " j^i J* XULl 
, ioU- »L»* l^iafj Olji l _ r Jj 4 Sjli* oLU- 
Jki; Oils' t isji s^jiJ-I . »l jll 

Ji, *LiVl JT jOi i) ill jl Seneca ISC^ j&pl a o«, ^ 4 ^1 
\jj jts. <t — tiiJj t d *J *Jt£j -uU- jJaU jL>. 

SoW joJ J ij^LLfVl i-^il i^T, iiiL-Vlj t iiiL-Vl 

J^V^ J* lS^ 1 OjIS^j *U- . Lip villi -Ujj t Ol^LaJl 

jJi ill jl aTjil j* » : J^L 4>. r „.il i^iil jjJUJl jjlai u 

. (i <~>-jl>- 5_j» Lip <uU i^jp^c jjp Lol 
cT-i^ 1 1/ W 1 UL« jAiil JILJ aL'UI ij^li ^! SjUj 

^Jl jlS'U ^ c L^>- J ^UoiNl Jp j^j jjJb jjj^ S^wall 

• %J~*-^ ^ 

\f3 ^^~* jtJW £• CJLJI ^Uil ^bj jl p*j> 

Jipl^li t Ja-^JI ^Jjl ^1 ^ J^)ll Jp jiS ,1 l^li i SjIj)(I 
^ J, *LiNl JTll— jOi Ji ill ji i^-iUl 9> rv*W N k..JI 



SjLp (J _jl Alvvaiwlj iajS^- t jil SjLJi Jlij t ^iJ^J ^JlsJI 

Fichte <c*j 

. « bbjbit jjl iULiJl Jp jjlbi Ulj J^l jp j^i » 

wright C-jJj jh-S/l 

I^ttt *^ a * -1 J y..**-} Ojl^jj ^j* i_-JbLl 

SJJU- SU- Jl ^Lkll J i»yu JjUJ \**ey jl 4>«i} jiJ Jt»l 
4 ^UJU JliVl jjriJ" <St* a*.) ' 

« 



<-H d**^ JiJ*' iS^ (ji-Vv (j* u^f-ypy 

t * 

j! (*t-%-j jl pJ>_yjp J UlC t^iCXi. IjjlT^dJJj j^j; 4 pA-iji 
jlT$> 4 ^UJt Ujrw (Jjl iJjCiU -U-bj 4 4;>wil S-UxD jj> C^tu Ml 
a jk....ll iw-*JI OlkLJIj i_jiJl *~jAJI i_a1»I_j<JI jU ,_^a?«-iJI |»^pl^*l 

ibl lJu (j-Jj i JJUiiJl l j*J> ^r^JI £• ci- 1 ^' M lj«<a£ ells' 
jLjMl ji A>Mj 4— a, ^* i^Ll Ja^j ^JJL" j ^JlJ jjiJI LUU ^i>JJ 

t i JjJbf-l jUJI ia*J> cJ- jl a jl&i -Ut JiJl ^ciil 

W c^bj -*»-lj j j ilS^l iIaU- ^>>-_j <^'j ^' ^* 

*iSf 1^ j£) sjjjli ^^J-i s-^y jjy (j-^ ' j&i^j M 

iJa-lj UU- ^ ji Ml U*Jb-M jSCc M i^waiwi j, £11 A, ^ 
(I aJjLS ipill ^^aJI dJJi j JiJ^ 1 W (i 1 *** ^ <J*J SJ ' LJ > 1 t>* 

Jjjii i-U. iJU jlS" J> 4 tU" i^itl. ^jL. £-|/il J t-^- IjJW; 

. ,j~£*!Ij jj-^UJIj iiJlj Oy>"M UJp ICj ii-lAll j (J-L^aJ 

JUl » AjtT J (Kant) CJtT 0>ci 4 iJlfil oUj J»l ^ j[ 
: ji -^"j; "Critique of Pure Reason" « ^l^-l 



oIp^>I JT, t ipusTdJUII Jl tfJ jj ji J,y - JjSll 
<Ji*dl_, jt&Sll sJl» Jl J^dl JJU, VI j> jl -u-i V; Jii, 

Js*J iiyjl 4j>»id jk»i»l iJtjT CJlS' £jS> (wjU^JI (j-ui (jj 

. I4U SJUJl 

jJUail yks Jul oU~* ji ^ ^yXf V » 

. a ^Udl^dl yi <L. ^>JI JiJl (I jl - J!jU*AI «JLaJI 

SXiu U?cJ i ^jla^Sl jj^ajjl <J Jj _jlajl l^L-o ^ 4A..l«ll 

^1 Jjj; jl ^jLv-jil j_j-a>JI <J ii—USI Oils' l^li <u*l>- 

c c 

,_gl t_^>0 i»jL» 1^1 i^JI ^vap ijuM kiJ6i5' t J;-0I_) ii-liSl 

Descartes OjlSsO 

jU)!AI JsjC^ ji y-TjL^I ,_gi JJ jljij t ijrJ-l Jp- <JLi ^J>i U 
k-i^f jl jytC Oil t l^jJj" J^ll i-Jull OljL^Vl if>-l_>» j Silj^l ij£ 
ji 4^.1 jli iol* 5jU j» jj^oj jJ.1 ji jj^lj^l J (_ySs< aLS'L ^J>J-\ 

ale- JSL- jjSo £il jl U-^j-^iSI J jiUT ^ U-Cp, 
-la-*j>» J; SiU Vj *>W ^j-J animal spirits iJljJ-l ^ljj>l 



jS/ t Ujl-UU ^fjj *^~j>- «t£l jrwc i>-jj J) A-» yjj JixJU jrCiNl i^K 

U*, &U JlL ji ^ "iS^-l jUi» Ol Oj&o 

jlJkiil ji N 4il (Ju J* jiJ (j^lj Salil J* 1 « >Ji JJUJI 
ji_, t »Ui)l J J^jL. oLf I j If-^uJ J, t &tt aS>J) <J&I 

U»Ijl«j U_>JLi -casAj OjI>jj i—^T U-C*i t JU- ^J*- 
t 5 j III jp £U" iibs iu«l» JiJI ji -tf'i Oii t ij»wJll 
jl Sjlll jS^jj ji JiJI J*i t ^cib* u£*~bj y> olj t 1^ J*"*^ 01 
i>-jJb^j >^l j WJb-i UU" j">UuL. jtJMlj t jj>JI *Ac" 

su u ^-J Jaiji cjiriii *Si jui sjuj iLiyi >~j ji u jjj 

iLc SjUu*Nl Jp ^j*— >■ jl 01^* ' £j i>* 

. ? o*Li ^ ji 

^1 jrJl* Ji* Af-Ui Ui«j J& J ' *l£ill 9-U Ojl^O il J 

jNl b^ju j£ Mesrsenne J^f) Geulinex ( _ r> ScJ^3 r -jMalebranche 
ji JJUS) i <+&j. If il£ill IjU- occasionalists f}\ iL-^WL 

cJl ^i) (Momentum) iS^-l i-^jVl U i^J-l Ojl&j -u>» : Jll » 

1 iS>il fl-fSlI Jf^Hf J* Jo; £ *i-»- fcU Jli. X oi ' <*r-W x 
•V-jj ( T g_il (ij^'Vis Viva) V' J*- Wjj ' >^ jijb J 5»lUJi ^j^i. J^aij 

2 Oti Uii^ ,Ul ^* ji i jj-l .l^iJ OjlS^.j alji Jii . .Uill j 31,-j-U oUUVl 



• pnr f~£ T\ il**! 33JOJ Oft X8J3US [ f BAIA SlyV 

■r»r*\ *C ' Csf f*\ -^f^ f ^r f >lrt *Tf ^ 

V-*f irt j f ^ *rt V-? f\ £ ^ s -n? .13 ' ^ s 
ifVio op ij<^f ' ifn f io r «nrt k rj? 

|Cf|fT -e-^ |<>"2 rjy t<V> Ifriy* ' *f \0 \{p 

3 " » » 

i^c|o *f *r r ipr v< " < ' ^irr^"! ' f*v e ii*"^'"^ ^-"^ r «f , ' ,) rt ' 
r^Tp *<"<^c|o 5 c « jrfri nr^? ir? 1 n*"^ in , *" ,p " •yQ'v \p -f^^ 
l-f r l« r ^ "p*? if?*?* fs^? *^ i^' *^r r *^ If**"? ' If? 1 jc 

ti ^ iP*rf '"im* ' r rn ^ Tfr /rr ; it'tt r ^irrs ' ( T r ' ^ in? 
if^^o r ^*" r s « rr^f? » ic ip^rf <_ ifrn c " f:, Tnc ^in* 

» * * 

lrt.Tr T^* ^ ^ sip ^ ^1 ST? IK?""^ ' ^ 



Cj\l£\\j t j_£ll OljjJl ^ i J_ji l^Oblyil aO* 4 Vjl 

UtUj i f Lii^I ^ 1^ Y, JJLU' N *J. oVil 
*Li3/L jUJio ^L-iJIj JUJI jl J* « jjjj » Sjjte j jjk'M 
iwU obU_>Ll il»Lw js^JI J*i 4 Jaii ^UU^ illSJlj iS^I 
jLJ[ JTjj-uJj 4 5-0l>-_j iJjl sj^j^L lJULj t jL-iJIj Ji^J' J* U> 

jl ^jJI t J* J* j^Ssi) "ajii\ iuJ» ^ jAIjJ-I 

t£jj- jl « jj-yJl J* ^ J^l a^^iU IjJa » j t ObUj. jj£j 

U J jSfl obi; jLlj 4 V=yj j otljjJ-l obi; jll jai Jtc" j=J 

6 « e 

^1 J* *JVl t5»- J* ' S^UJl COW jSj £j>j\ j^O- ijlj.il 

jSoc lf*J» J Obfcjil JTc^bU, t oblijll 
ObU^Ll ijj j« JLj ; jJs- j_y>-_j U jj^j jl s^yj 

ji t-J^ ^Sl ^w-J t ^-jU-l iUil Jilj; U ^-J Obtjll aJk*j 

loj* iJWjJI IjJUi jJbtj p£j£ l^i ^ JT, 4 ObUjil 
£•_> 4 *J»I l^Uj jl jwu jl 4 <0)l l^Jalii jl ^ J*-y jl j^o: V 

System of «JjSll ^-Ul fUa^.i lj * i^-ij 

^^L«>-Nl 4 ^UkJI l-U Ji^j i) Pre-established Harmony 

Vis viva ji energy yikji Force ijXl b» j~! Xoi . 



ii 



t »j_^>-^« ^jiJI Coils' 

j^ijdil ii-i^iyi ijjli. t CijJI i jJ6 (Jl jijrw (jf^-Lj 

<-H Lfi^" ■J'u?*^ J^Vj ' 4* J* 

t S0s-l_j SJb-jT jUJii" t ijj>y\ V-^^> U~* ,X 

jlwJ jl La Jo*-*^ 

4 <waij j« A»V ijUil ii-liJI li" ^jjl Jj-I li^i klUj ^.j 4 j^£U 
. 5idl_, JiJl ^ J Jirj jl J>a ; Jj. ^ pj J *ft 

jijdl oUL. ^L* iJbk j^ ji : JLifell iL-yllj 

oVNl k ; . <i j *J1 ^ \ "%>-X ^J^w AiV J^J 4*aijj U t ^-*T£ 

i>* **rj> i . la r 51 obpUl ji : ^ iiJ>l iillill iL*jllj 

. oBjSlI JT J ,#Lc, ^ JlSjl 
JSJI ill fcjjl ji t JjSlI j-tdl flli; ^ JJtll iJL-^l o-U 

. « UV-il Ufb J^Ji -il jlT » ^" jil^o jl^w cJ^JI 

J ^as- ^jLa] JjSll jl t Ujjy jjl ipUl j JJO 
to 



ti[ "ulji <j'j ' j- 12 ^ J— ^- jl>- <c£j: ji *iil 9jA» 

Jyci i ~<~*j> ie-l* J 4 Ides af March ^ jU iju^^ J rjr^' <_r~^r 

Jl ^iiucll OjlCj jU <. il-Ul 5k£ Jl top Jkj L-i;i .ui villi .Up 
jUUl Sjlllj JUJ1 W Jl OjSOl ^ ialj^l jlTI- 

j l^w ji Sjlilj Ji*L! j^Cf JjiS ^ iJ&Ju* djj> L»> t j^Lii V 

-. iJl JJSp jU> iJLf-j t U ojJiil olS^J-l j. iUu JLt; 
jl j^Si) (^llj t l r >o JSy OjlS^j JjU- jjl iclii-l 

. viJJi ^Uas— I -ci ^ Lpif jlf j^J 

"Kant" CJlT 

OjI^jJ OxsUi jl i <lU- cUlS'^Ji; UXp- >Jii_jLl y> IAa jlT 
^_Jl>- Jlj t J* jUy; HIT t SJb-lj <>wd Ml ^jj; j^J_j 

^LitiJ ^»_)l ^ *j4J UlT t sjljNl i^s- <UAL»T4jAiJI 4^t*l 

{ j>J» i)y\i y> j»\Jall ^kLLl jf. J*t>3l IsLJjMl jSl » <L*» ^ju; ^1 
(*" C?l ' '"Lr* Vj**" j*^' ol U^J^I bl <L>w~« i^l j[ » 



• -U-laJl Jij& 

JS* ^^aijj IUaj "Common sense realism"^i-JI iJljjVl a5J>- 
JJli*- ^ S-Llo l*- 1 *^' (jJ' yl^fliJI jl; ij^JdJ ' Li^iLil JJlij 

U iki j >r«^-' **ki iSj ^' <i U X*i t U>»- ^ |lUJI 

(I ja i«Jai <Lj^o U ljr^<uij t^yi iJL»l) iLiJ-l ^ji 1 jl£Il 
olc-J-l ii»Lw Oj&j t jJ-o U jj^j j l^o iUJIi lJL_j 
j&j c j_jjUJ iyS^lj SJUliil U ^ry £*a<£j L»JUf Jpl *LiSll_j 

v s^ijVi ji jwiyi ji iuji J u jsv li* jir J ^ « cjit» 

j-U U Ly; >.JtJi\ jl iL'UJI (Hypothesis) w^iil JJi; j^Jp 
jl ^n-Jj j» ' J V^. ti^ A^*All s jj^slU JiJJiJ <olj ( <uU 

i_S/»j 3j» ^ A«i Jb-_j< V <JJJ V ^r^' J* V*jJ' 

J*^ JJJi "-rr" a"^* (J*-* ' V^**r* 0>;j (Jr*".^' 

Jlr - £ll J iJL^ OljLj JiJI jJl o»jJI L j^ll 5 ybUkjl 

*ls ;J ' a" Ji^ j L jj ii^ jUI lJu jl t -c-i ^JUl JiUI 

? ^JaJl y»l> J^i ^JW; U y> lJU j_^_ ji t jUI Jl>- ^JJI 



:V 



(Jf- Aj\Jup f jO»J iijAi J>^3 I L-O- tS'lj^ U iSj-Ai U-JLp 

<L>- <uj«o- LLfi ^ Ji : JtU t U (Jp iJsydl 
ittlf o^^OljU Lsi J—^-" < »lj-iJl lJu t *LwJI i£jr.yj *ViM' 

t ^4 J*i!l _y» ^Ifill ji ^c^\ SUi ^jL. JlJjl jLjNl_, 

«JU Ji» i (Shooting star) ^ jU>1 — ; jVl UjUj 
^yi Jp jUk£ ji jjLi ji ^ V jJI ili/tfl Ujfpj 4li.Sfl 
J*- _>l i^lii. yklyt jtfJt£ kiJJi |*pjl_> t iJWoJI IpjU-t j JUaJ 

j* ^-^i jySo (lUJ ^1 tTljal JJ, l^JJb-i jJI .LiSlI 
*Jl; ^ 4 £ll yi- i^dl iktjSfl Ji*JI \g j m "representations" 
OljUNl Ji* l*U) t 3^i>y\ Jp M j\ kli L>-jtH iLiU 

diiji ^ JLJI jlkiJL t >J j;* SjLiNl J,W ^11 U\ >WI 

jUjdj; ^/il I^LjJUJj t Ul j Hail I AJtJ N OljliNl aXp t Jj*>J\ 
ij^ll ii'A.T *LiSll k£ j rj >j£ Boltzmann" 

. ijij-jil *>>Jl 5i"^ j\ Ol^fNlj 

l£J L/b ^«>-l t }/■ ^ j*\Ja}\ jl CJl^jCpl L.JCP 



^ U^»l jli t j : >..» 

lit j&j 4 ^ JT iL^J! ji ^zis jli 
. jJJi cJ^U Jp yiSll ^ Jii ykljliJI Jd>- ;L.l£ll yjfcLi, JUauNl 

Jj k>J \^\ actual existence af freedom. J^ill 

Up 4i\ "ill 4 1^1* ji Up JJI alilj t 4j'LII ^k-J ^JUl 

^^kJUli t oLj)/l olj^l (i j& )) y <oi Jp 10* JJ; 

j ^ Jjl ijj-l jSf 4 ykl^l JaU J^Sll -u^ V ^Uil 

JiSfl Jp y j^Udl ijp. ^ l^bc <oi Sy_yJL ^llj <^iJ UJuTt 
ui^rj ji ^ Jii 4 £jyt3*\ (i vUlTii 1^^, l^ji ykljlkJl J -^JUl 
JS' J ^rcilku i^Li j Oij t 5ji jal Jl let?*--^ j ULl^J 

jjA ip- J t i^ai 5L>- Jp j*_j Oj>- ^jU L^-b-l Jjic; jl 
' ijiJ^r*^ 1 Od-** '"^i 4J' Jjj 4 olj^ J^i <oi <u-i Cijil j j^Nl 

i~~JL — i; ^ j_^j' ji _ykij]aji si* (( vUiTu ,y»ju< \f 

^--u >rSfi jp j^iuii ^»->ui ^ cj ji 



(_$Jl<o" M jVl 1,^*1 jl* iiLil Ul t »j_/L o\ « CJlS"» jljl U _j* 

iJLjNl r*~ ^^~»* « '\*r J>\ iSj^ v~*^ 

J* jlT jl> t ^1 oUb-l Jl Ml ^ij; M £»L. j\ c& t 

Ul t (^j>-l U*L' jl U oU-lsi-l J[ J-^>S O 1 it~li!l 

c * see 

l^^ftt* jl J*^" jl ^UJI £jtS J*- ol Ifsf-lsJ Coljl li[ 

i~vWi jl (_$ji u t ^uji iiJi j^>-i 

ii _^aJ j^l <U*-~i U J^Livt (j-a^J 9jS^* <U»lj.5 cijj ' U-Uix! ^iw* J^- 5 "' 

. JUI J-ai!l Epistemology 



. l^lil lu£c Oli^UI dJUt 

»LiSfl ^ CJlS'lil -jS/ 4 iu'liH iiJLill ^ f^J 

^ap (July: ij^iJl ^L-J-l olpUij^/L luJj tJl ? ^UIl jl£> li 

o 1 



jjyi^ jwil j^L. JJ j_LLl ari t oli^Jl iULiU S>Ja ^.Sfl 

Jj» 0* tH 1 u 'J- ol t! juN ii : 4jl . J Y"\a 

. i Ujip J Ufb 1^3, j;> jp U> J^o; H . lkM_, 

jii r &»Sii j;> jp j, i L-ij^ j,> ^p jl- m i^i uii 

SiNjJI Xa £jZ~S\ JiJl jl UI_pO i^ai J IJU j_ji»*&l 

jp iL fc ...» <ui Us»-y ^Jl ideas Jill ji Forms If-y^-s 

IfJp Jij ^tJ-l Sjlil 8 Ju ibT t i/ro- 



ox 



I 



Oljj.<adl <Jp AjUail U i ji>s<aJI ~ U_y5p <J WjI ^11 Jill 

<_£,i jiUJl IJU J 4j'I_j : l^^o- iSj-ill »LiSll ^Ij la£« <S-yi>^S 

iJbSfl ykljf 1 (Hp t OUjllj jl&l ^jU- ia^-jll tfUJl Jill 
. <JLlA-l ji j£c Sub Specie aeternitatis 
iJlill jj*a*)l J*>U- -b-l>JI J« jAl ijSUjI iUUI a A* CJaii>-lj * 

ii-U> (Jj J j^-i' 5 ii-JA j >— ^^f^j OjIp ijl^Jt tjj ' ^rwijJiil 

. Ul 

j\ JJli- jp IjlSjil OjISjj -Up jlSsiMl CJlT i^a- Jp i JjL» 

"innate" olTl^i CJlS\ >- Jui t j^l l^^-J Propositions 

t <tU-U jt&SlI ai*> jJjji JLJIi t O^t^i *-» yi Jp jSOj 
^■11 ^^-L S^ITl^c aiJ » . jlUJL <JUaj*l i j»>C l^JUa^d j^Jj 

O^'Uil vilL* *U ji IJU - Ujjp j ijl^Jl Ol^^J-lj ^-yUlT 

or 



t iiyJl j^kj" L»0^ Vl (JiuiJI ^j^dl iU-y* £LJ V lfi£Jj t 
ikfj^j jl Jl i— Jj c *UL> l _ r J 5j V^/( -Up JiJl» 

. *5\SCi J til <*w U-C* ^U-^JI ei^w- i^-tfl j£iH jv^^r* 

Oil 1^>*J SjUJI J_j t £jj&tj> £» J*pl ItotsM Ojj>-l iJai^lj 
jjj^idli t jjj^ww (Jl i«lp «jj-<^i j_j«-~ij AjL/AaII Jbf 
U!j Ujip j LUII JJLiM jl jj-O. The Rationalists 
The empiricists jj^i/r^lj ' Reason JJUJI i^, ^ ,J^3u 
»JUliU< ^f'[ Jti^Z jii IJJj i Ujiip £jl>- j* 1 - - " jl J Ijj^* 

• t/rj^-l (lUJI j i^dlj 

The Rationalists : Jadl k_-aJdl. jjkJUJl 

Jt ' V> Ir*^ 1 ili*-^ ^ ^ (X 

j^ii; ^ t 4*.sl>- (1) jl iiydl JJUj i ^l^-l <y_}> 

JJoJl *U*M iiydi ji u>Uij t ^% i-jUi JTU 
UIp \y\S~ oL^ljJl *L1p jV M_jl - i*ol>- j_j>j oi l^-i; <s*\>J\ 
{J *l i jl SjAiJI ^H, Ul jl U J^tJ iL-, iiU J <uS/ LjUj t bjb*£ 

«JL.j t |JL>- l^jyij tji u- *i ,jJI *LiS/l j ^-jJii j_j$J ji 



4jl IjUi^i (_5-iJI ii^xil -^-"v; '^v^'j ' S- 1 -*^ j^Ua* ^ 

\,JJ\ » jl" JJI AiycJi aHJlI i*.&Jl ojl&i ji Ojl£o ^yol 
<oi iiis- jl 4 S»jU» OjSC" ji Sjj^all; intellect « JiJJ 

JjydlJj^jPj Faculties oKlLl _>l Principles ^jlil ^ju- 

jlTjpl axioms oL^-UI i-xil J*U»- Ja-t^j ji ^-Ui^f 

^Aal_v« jj£j jl lii JjVj t AiJaJI e-U ^L'l; (( i»Jall J*- 
^U_jlj «-Ua>-l s-X«~ij ^ '-^ttJ ' (^^' c/* tj* 

Oljiw-JI (j iJlA lA>- L,-Llv« j_ji>^Jil iJC Sj^j t 5J*Liil 

j_^J|J.I <okS' j iSLll »Jii iJik> iiit> (i CJIS'd i£/>-l 
tjTjj y>j l Critique Of Pure Reason ^^1 Ji*Jl JiJ » 
(^-J-l i^j^l Ij^y J 1 Phenomenon iykllaJI jl J^i ^ j_jl»*&l< 
_ry tJt Sjllli t 5j_^a!lj sjlil ^ ^isM Object of Perception 

J tJ^ip J J«iiL ^ (jJI ljyaS\ Ul a posteriori ij^y j_j& « ^ITn 



JjJO Ifiyu ^ i^U* c^ 1 Concepts oljj-^l ^ Oli!A*)lj 
Ails' jpj J< c 5jjjLl UU <Li-....« )) iiyd ^/L* ^^u- Sj^JJ i>-l?- 
aJLS iiyw l/l « Oils')) Ai^xil a-U Ji« t (( ij-J-l OlpUaiMl 

•jJlr*^ <LLUI ' (jil jjUw CJl l^lxi t Ojlxo 

J* Jaii ^ Jie of JTJ* jJadi iJLiJt iiyJLI ^U; dliar 
JijW ^Sll uIjTSII j^JI Uu ji - IJU LJjS' 

*Li^U ijJljJI ifcJaJI ^^Ssj U i_j>yu lot <Uti Aiyw j_j>-_jj ^t-')\ l y^Jci 
i jjl^l UJb-jj ji jSCc jpl uljS'SlI ; bJ j ^JOI jOijL 

t iJLi ii yS JS^ t UU" ^^11 I Ju aJJU. J j^Jcj <i iVJall jp 

<CjAi: iJUai* ii -oOj jl Uil ^ JO Jj t ^) iULiJI 5j Jill iaii jSo V 



on 



The Empiricists : ^>j^\ t-jkjUj Jj&tfJl 

^jii jl j* Oj&l JJUs- jf- Ja-l^ii -*o->!l Jrr~" ^j^i ' 
JJli>- jl; t^<uii« t^^-j^^dl ^ jlS' tiJJj t 1^ c(!>-l> jlUJt (J 
a*>\ji\ Jjjls jp- _jl intuition ^-^l-l J* V^j** u^E 

jl; ,^v«^i« J* 0^'' jy.l Hume p«Aj Locke iJ^i jlT 

t Russel t Whitehead J-ljj -Vil_>* Ji* Jis*^ ii-^iJI «JU- 
l-Cbw iUiil ^IjJl; j>-l John Stuart Mill Ojl^u-I j_>>- jSuj 

liL. IJJUpI Ji J>J U lili* _jl Ua>- jl iki J;>w jl ^.•-J J 

Jj 4 LiaJ-l iL^ji Jl ( _ ? «^J jjl U-b-j C.-J i>JI 

- c f 



IjSwC L.~p ^rrJI v_jbill ^OJliJI jl 
o-Uldd, "ill J^<i N ^ iJklj t ^jlsLl jiUJl ^ jl- of OiN ^jlsl-l 
gyj LT UUii 4 ^U!l JLiJbJL IJU j[ ^-r"-.) ' ^rf^l? 
(j i~»J^ H*rj 33* *L1p pjk jjiJI iL*"}WI 

sect 

jp j£*»loil iojl jj^l jl Jj£f-\j 4 ^>wJl l _ r £j>l\ <j&> 

CJl£ ( \VH - lltl) j^J> (HVV-^nrY) Spinoza lj>~-, 

'*'* * * ^ * 

t iJLUJI i— juAI jSo! 4jl sjojuJI -oljlsfl ^ 4 iL-U-l oU^lJtf 

^Jp 4 > i j ■■>>J jUlbo jUjJIj jl&l jl Jjill (J ^cijl 

. jlilk4 j^i jjjj ^Ij (j-^p 
MjjJJlj dUUJI ji <d jTJi; j&j 4 ip-jAll a-U Ji» « CJlTj ^ 

J^L \$~ 4JUJj 4 J/VI J ii-iiJI JS'I IjL'l 

^ ju! >i\ i^J!5WI_, iobU j JLULiJI Jl ^UJI J_po (I Helmholtz 
Cj\jJ>\£ JJL. Jbj 4 gjvjj-j? J OwU- ( _ s JUJt ^L^lil JJL-j jiy 
<LJlJI j-« **y^: Jjtj 1^ 4 <u>w^-l 4jL?- ii^ j^>- ^Uiil LJip 

4 (j^jS/l jljjj j ol^i; OjJb- jl^«lj 4 j*iJI Jl~r-_j 4 JjMjll Ji» 
j» J_jl jkr-ul <J jTij tili 4 jL-JI Ji ^jJuil <t>-Ujl ^la«» jtS'O'Jj 



OA 



jJwJ ol*wf y OjScS l^lj t «Ju«Jl Olj^JJ i-i-i^-l i«JaJl JfjiS 
OljliJI <^-b-l j ^Jl J^iJI c->-U> 4 fj>d\ J* JJU 

j\&Sll e-U Ji» J>oi 4jl c-JU- Jlj 4 i^-nJjl *p SUJ i jSsi' 
^ J jjkll i^lsl-l ol>JI ^Uwi JJlji ^ j4» 4 illliJI j 
ji jLu oLJ^I ^p jl Anthropology L^)^ jJuSll ^Wj* 4 

4 *IS" -UJ i-jl/fj 4 ^*>\£U *Lapl_j ij^. ijj^> ^bj^' ^ 

e t e t c 

si* Jb-I ji Paneth C~Jl ili-S/l 4 « AP^-iJ' 

ia^ JJxJJ j ^>LJJIj jtji ^U/*! 4jJ^ ai L. ji y. »LiSfl 
^tfirU- j-. cJ$£ Q>;jr£ J «/* a*Ui Jp c-iij » ^Ul j J*iil< 
Critique Of Practical Reason « J^rJI Ji*JI Ji » 

4 j&JC jl 4 LJip <UsiJ (_^aj jl 'j^tr - ^ a - *"" i X? 

. i~»ip_j *r^kj 4-JUII J 
J-*» J> JdJjM 1 a*-lj jA (i IJ* (j-^p Jpj 

Francis Bacon ^Iji : ^ »^>J ' 

Berkley Js^^ (W«i-nrY) ^ (nY1->«1^) 



yi Jli. i t ( wvi- n v> > > ^^-a^ ( war- nAo > 

. C s .- J iLJUJI 4i«J ,jSvJ_j (( jUdjtAi 5A>A»- 5j jJa* 

jUail £jj>_y> iljSj"*-* ^<*l IjilS* J^fli I j^- (J* ^*JI 

« * * 

A Priori knowledge ; iJUjJI Siyi\ 

JIJJU t *» .Jjs^j ilL-C L-uji Ji-U jSl ^J- V UUi 

t * * 

— « • » 

■ • « « 



Jj . (i Li 0> ^1 j&iSll ^Ij Jji ^ S^^i £V «j' ^ 
OJbU ,jJI_j ioljil SjUJI £• (j^iLo ^ <J>"** JW-*' 

Ju j«u jSl J^l lit* ^ J JS"jll Jt i i.U it^JL. 

J^i M t jJO, 4 lJ-\ t ^~JI t .^jill : oljt&i »JU Jii c L.U ^1 

jjJl4-» U j* j^l L.UI JljJIj t <_Ob^h, iiiUL! oU-^ r ls* 
s Ju c^> !■>[_> ? iijU LUiJl oA* JT j_^; Uxp jJI o^U-I ji 

j» (Jp aa~U]I C~pI i iJAK» JJl — • (J* <L — • UlS^>-i IjUaiJI oA» jX^u 
t jS'l k~Ji- *i U c i« jfrjLl 5JL2JI iiydl J#- ^ j»-Sll iii.Sll 



. °\A« Jj!>WI diill Ujj ^£ ( I ) 
• ^ *^ ji ' ^f 1 ^ a* pJeU ILtill (^) 

. i( CjITb -up j. iLui ^ JUUlj 

c e 

— c 

( * ) J ( * ) «->V» I J^Jk _j t OU-*)Ua*»*>\) iiii OIL j»o Jl i>-U-l 

»La» J ^ojU> <Jlij£j t Irr*^ (!)L->JCj» jt-^fli U*_j 

ji 4 (jaJiMl *UiJI J uIj^a tlS'i^i JLTbib ? £Li*JJ 

iJLtf^l i-xAl oi viLi CJlT jSij t ^y-l ^1 j Uj 
<u'l tj\J\ ^i-j i a»jU> ^p (^js^Ml oUxil J«fi j^aLIj (( iiiU> » 



J\ jjJu Uj&J jSo: ^--Uil ^^c\ jSl t dJi OL'I <c£c M 

jl : J-lii (i C^lTj i) Ojl^jj j*^-; "iSj ' t/^*^ 

. iUJl j iJ-U> 

ja ^» i jUjI Jj"^ a) jl&l jl aL'UJI (_>-) « CJlTi) cii Ul 

jl iStjv .A? ' i^r* jj-a^ *~jl 

. Ui C~J, i^jjf -uJj ^11 iiyJAi t ^JS' aJp ■>_j«j Aj J (_g ^1 

<W>t>- ^ ^ — idJ 4_LliJl jl OjIS^jJ (<— ') t iJlijjiil 
Substance j*^ 1 *r*i kjUM j J^*; <^ <• * t / i Jl 
_ji JjaU jj£j Jk» jtx-iJJ aJjVaJU J*ii^j t Thing *^iJ4 jl 

jl» kiiJj £_} I _jl jyjiiS W>U- C— J ij^Jj AiLoWJ 

<j~~*-i <-S"^ 11 ''ls^ 9 ^ j~ ^ ^-"j^jJ 

-li Ail J y » t ( J-^jU- J,../a. -^ - AjjLp jl> i_JJ«j 1 Sjlil i_Ay«J 

0\ c ~J-l Ia^vS-j Sjili.1 Oli jl tljj-ail «-Lif- ((Oils')) 



oj» ji _ji t aj_jS Ji l^iiU ^ OU-Uil J.[ jJjS Ji iolil 
aJI*^"- Li^T 5JJU1I iJ^-Jr^' ^*J^ J J-*-* Ji *Jl j**^ t > l^U 

<j jj^-JLjl ( _r> ; J-^ ' ii-JLill <J ^Uil je- luiiL. ^j-^>j^ tjj~aj>i\ 
iljjl (J i^JaJI (Ifilji ii^aji ' u*J^ *— O^ci* 1 SJUl—Jt 

jj i iJidl oNNL iUi-Vl ^wy l^ljj j£c U-b-_j *Li^l » Jj» Ji. 

JjUIj t jjiijji y (jiyJL ^li j.yi jiT ouijjji s Ju ji. 

. ojJp 

*£- J» S^iw» bj>3 Uj i-.ljj]l U_jL5 ^1 JljkVlj i j^rwil 

« c 



jl Juf t SJb-l_> SJb-j \^\ Jp lfJUl>w> ittUI jU,Sll oi* iil/_, 
jlp jl* 4 j£JI fU* j ^Jtx. £jS> W J 5 * ^.y^ 1 

t kljI/M Otj/SWl ilp jjrvi JijkJI OUaXw* j Lyij ^Sj jLjNl 

^ -JjLi aljj _ji <o ji t^J; o-illl yw>l jU t Oj^lj 

OljAil ^>ll ^j"5ULI j~>« Jp oYfy SUi-NJ 

L.L>-1 jl o-slll ^ *^>- j£\ ji i^o- Jp t oUj/^JNlj 
. i^Tlj&l >^i Ol^l ^>!d Ca^f >*i 

ybl jl oNMl £Ui-Ml ^>>-i JJ 1 il^aiil oUyJl O-^ji 
^^^Ull jiUjl ^ I j>~a* *>«-~< C..J Ol<j[/^)Vl jilp 

ol^l ilp j^- *>*3 j c i ^»lJI ( _ rr oUil jiUll jiUj <j»- W t »^>lj*M 
jjlji jl* 6l^ W oUj^Ml ^Ip yi_,i llv N i^^JI 

y_>=H j <Jr^^' ti (_rJ ' ^->j*» •**_) J_)M j«V i«jJ«JI 

. J&l 

t L«*j Ml ^ <£y*iyi ^jydl jl Jbfi iJ*^. jj^iJI j t*.l I ili 
^l^iJI »JU ^•'A* ^^xj ' jj^JI il-tul Jp j l^li cjjl^iJli 

iplii t jjSOl iilsil *lj>-S/l j jjTi i>i U Oj^J 

i^jMl oiU-l (j_ylaJ Ja rN aJlj j_y;LaJI 

j_jil» J C/y _j* t>i^* cih ^4"' Aj\ li* i £»-dl ^ 

J^Jj t Jb- Jp £»jil iali>_j j_jjUa!l Splii iS^>- *i £*a£ t Jj-Ij 

U~* ^ ' ^ ' f "jj* ' 'j^ t3j» jUai~i J^SJiJl jji* US^j 



i-Jl pJkSfl ^ ji ^ <> t Jll iilW V-^ f-*'^ 

jjSOj i »Lj ; jiLi iJ_>£jl ^IjiiL *LiSjl 4 iijkJl ^-^j 

l^i Jp l^i U iibk jl U>- iibt jj&l jjJUJI ^\kJ 

Ja£ <d jij i ^Ol^iJI ^ iL^u^Aj o_^sj 

S^-lLil ' W*^. i*-^ v-JIj V^' iiJ>-l a-Uj 

<J iiiUf iijJil a-U jl Js 5 *** ' ^jUw^I 

iXiJl <ii/iU> OjL'UJI li.^-! JiJ t Aj*>Uaj ^wijl iiwsl iiyw l^l j^PjJI 
ilp L^p UfcP) 4 viil" j\ LaSS\ ei^ U.U- £~*aj jl <c£jC N jjl^-l jl 
iiydU lJU 4 jll^JI a-U Ji» w> Ji <ol lJ-b-_> «/rL> OjjvxJ^I 

4_-*jil t-jl^w^l <o 4^i^ i^-^' c r*'- 1 ^"' (J* 1 j&Jd\ \*X&j 



: 5JjO?- SpU<j j Ifwk! «UL2Jl J* _j« 

^Li. li _jSC iL. i'\A« £JiU Ujj £j~>r » - 

•« 

£j>_y. jSC iL. l SjIII 4*~i> _y w>U- ^<v-Hi iJLUJI » - 

. (( ijjjl i«_iaJI j Jjldl ywlil _>« jL^^I 

. (i _yli)l j^l 
JiyJlj j^I £-Jj i t aaiUI ILaUl J[ ULL^I jjl OlliwcJI a-Xft 

«ft ^sC, t ^ j^u j» ;u ^ t _>ji v^iii jjuui ji ^ u 

JiO <j( ^.la.:,.w 1y l W Ji^ju ^jJI j*ajJJ 4-»JU!l OUlSCMl Xi. 
JaA>l iJu (> j^w- j_y.SH ji iL' JSC _jU Ul., t O^lj Jai Jp Ml j_y.SH 
»1«?«JI ^» Jij Ul t <L1J Ij^l; O^w <_<Wfc LlfJI <-3.J ' JC-*' ( - ) ' 
LfcJI fj^ ji UlSOl ji i jLjLl ^ui SJ_o>- iljp J^_-U-l ^jJUJI 

olilsw « tUlS'i) _j (i OjlSCi »J 4 r ~JL jc*j l^i JjM ol;lSvi_ ij 

\Aa jtj <.\^> _y'UL J*iJI iUJl J .W- J< <• i-^ 

c t 

. Aitl^ JLJI ^UwjI If^i* 1 

^Ul J_y»iJlj necessity Sjjj-aJl : ii^UaJI iJLSJl i»_/«Al J* 
Jdl ^.Uwl JJI i~J«JI S* yd! o-L-» j Strict universality 

JiiJI IJl*j i jij^I _>• L$i JV^J J^! J^' J^ 1 



(lip jp iJLi ^LjTI iJl£«l Jj»- jjal^- ii-^UJl jl J*- 
ijjkj CjLLp J,^ jp l^L^I jSCc (^1^1 £>JI Oli jl 

iiydl «0a Ji» jOC i jUjI JP Sjr«>- (^Sl i>-U-l j_)A;j i*aJl>- 

Ujrvat ji V f I y ) t Ujrwo Jp jllsUJ 9jJ» M JJlij- JP iiyc l^i 

iSj>-*\ ^ jl _jl t V ^ojl Idlp jp (^1 

ij-X* ii*>Wlj t IJU J. U>j\k* iAS iiyd AjjUl 4j">C 

i»iU> tijK* jZjC ^ UlAja jf- 1^1 ^.Oi t V^s^i 

j» uyil (^JL\> t i-Xil iJLiJI iiydl Jp ilt-^l J 

djCjIj i^yil ji i-^ai JLsf JUtl lJU j_, t k.^JI jjj-l _>i i_jLJ-I 

^ i>wJI_) t iJi* 1 ! Ul_j^- jJCj <ol j^p^» t £x U lyS'injjl ,_$_jLo 

(^jLj j^j'Ij ^1 *j j_^L M dU- jil ji j^JlI jlT Ja 



jtJi l«* J* t %yj>y j,M Jyl <_^> 

jl-i UlTlilj ? jt~i f ' ( j | - 5 - u ^ J* • f' ^ jl^->>o 

. <? U» .LiSli g> tfti 
jujli J-jw j£u- w^Jli <• jlopi >/} Jl jl^i- jL'lj ot'l olTOI, 

jl t ^ \,m\\ 3 <. *U-'^I ^ te-l *J oi ^ij Jl jl 

^ y quatre ylTJi. t >-l lei v~ j 0> J£ -tf <^l ^ t *tf\ 

« » 
iiyd JL* N aJI U* ^ ^J>ljj t l!> -Cp y. %i 10a, t vier 

■ 

iJljJ *Li! Jl t jJ£ \+\ Jp ^ ji v^. v*^ 1 ^ 1:5 cr^- 

j *Lil iyjl i*-_>-^r » cT^ J* iji^ 1 

a*JI iJu* Jl L lJu oSl t £yJ* j *~J -i^-l (1 tJt - 

iLLp ^ iJL*J ij^S *Lii iyjl luli?-*A. CJ- diL^» t J*p<aJI 

owJli j^^-l jl_^ jl^-l* £f3 ^ J^L! Cry ^l ' 

* « * 

^U^l Jp JJU* *^iJl ^ jl Jikll t Ol>li' gjl J* ***** 

-duixi jl jSLc t^ji JS' Jp Jjlai Ajl ^r..->..>i t ^jy*^ _jl Oljl-l«Jl _jl 

ji ^LiJi jp Wye jl i j*>uji _,i ^i ^u; ji j^i ji. 

j ^--ji ^U>S/lj ^Ldl jp i^j^sJl A»j«il a-U J^j i <~>_/r ^;U>Sll 

t j ^. .i< iWL^j IjUj t j*>UJIj j>^Jl CjjUJ J[ 

j jf t iiJ Si^w V' J*" iikU- jl i»ail; iiyw Jp Jb: Ujjjj 

* 

*LiNl oNU-l 
11 



ja ? «iiU ^Ja- Jp 0~>-i 0l»!& JJai jf- liUj ? ifttf 
aJUp If- 

*p^£ t^l OJlTO' LL» i— *fu 01 J* <j*rA* ' V^dJr^' 4*^^' 

y j\ l^.j ' ^vj^' ^ '■ s '-^' Otjlj OUI Ifj *ij^r 

Jji* jl lU?- <j> ^J^i J^*J c "^i-b-lj Ot^la>-_j OLLp ^ 
t^jiJU lijn; -If 01 J»y i *Lil iujl If**** <jjN 0^ ^'li ilt-r^ <ji 

i H=o+V 01 i-'*' Ji ' t=Y+Y 01 v^* 9 ^^i) o^^- ^ 
. (VV^ ) Synthetical a priori ^S^; UJ <oi Ioa Jwjj 

<jAv» tj^j^i) ' *JL4P •s^j £-Ai ls^^Ls^Ij ^J-l i-LjJ *j\ 
^ J V Jl J\ Jl X, c U iJyo N villi <. i.UJt AjJOil 

J#Sfl Jp lJu flXV=VXo ji Loii J J^il ^4 



jl ^^a^ 4, ; ,.,a,aJl» (_j j I Ji» oLkS'jI 5jJ^ ^ ^lijU V j o LJJbl 

c c 

j I jl J 0» Uy>j t a] N lAi»-U ^jJl <--w/JI jli U« I 

JbM t iuUJl iwiiJl <Jp Jilji jl JJ j^Jj t i«aJW- ^liji J* j^Jb <_> 

' - _ _ > « 

U_jip j_j*-^>c~o jMl oL*»l^!l «-UJUi . itjJI ^ jAli t— j _j I t-jyj jl 

c c c 

t SjJdl ^ yu^^l iUJl j ^^Nl Jp jJa* la* jl »lijjiJI »Up 

1^ i_j _j i ji» i^jgi ^uii (Hp j wtii u jit jr lilt <ji* 

J*-^ M Olijj^JNl (lip j j&j i I y ijU. ^ I j_>£; iiMj 
JiU*, ^Jso Ji ^Ip jl£- As-I ji jl U, t aMjJI 8 0* 

v_J,^ Jai* Jju* 1^1 l I >_j = I jl iUUJt i.U!l ^UaUl 

i-Uj Ui : il^cijt t^Jb-L J-U*a; jl j>o: t=X+Y ^ 
L-i (J»yu jl jjJb ^/r-jlsl-l (IWI ^r* 1 ^ J* - V - **' 1 jl 

CJlS'j^ i-^iiil jOt t iiyn jrOCL- ilU-l oJU J_j t <CP 

Ml Ul JUiC V A^^aAlli JljO^ _j t jl~P^I *Li^l if- _^J^ (Jp J-UaJ 

OIp_j^ (Jp jJa; jl Uil JXJC 4,,.<7aIIj t Ifj Uljw»_j ^!l Ai^l 

t i^a!l>- iJLi iiyw jjp fjy^c^ t *^L-^!l iJy- Ujt£ Uxpj a*jU» 



l ^\iC«J lJ*^l i-W OjXj" ^Lkil <Jp IfiiaJ U-Up i = Y + Y Awkiil 

iJu* Jl_jl» aiyidl <k~^a>wtj iii^ ^\Jc]\ ol -*S"lxj iUJI JP l^rT*^; 

Jr* o\>k* J_j*5l jSf <JLi Oj& j*>LiJI jJaj U-Lp ' 

i^jL^l; £^l_>il Jp "<J>\)\ ILiiJI jiii U-Up *Jl (^ji IJXAj 
^ Ijj Lwij If ^1 ^jl^-l jp iiyw ^1 Lk>C M l^li t <_g-UJt 
^1 LLu ji l^X o' ' •-J^L-'^l; IfrA^i U-Up Ul <jv- Jp t JJ 
ex nihilo nihil fit . V ^ V ji - ^jl^-l AUJl ^ ii^ 

jU!l jp iiy^ ol o>0 t i^aJU-l i^jdl oLL*Jl Igiliuil 

t J til J~- J*i t i_>>-_) U 4oo*JI oLSdlj jIopVi ol ^ ol v^. 
i^>- ^trf- ol t i^»5l^-l ijjuJI oLLjJIj ol \^Ss 

O -I) ( ^ + 1) : ol» UaJU- IjJp I ulTlil 4\ Jp t ^.jlsU (iUJI 
j£c ii^Ull t T V "l X A t T l >^»i lib oj^i 

ilJpl uyi l^ip J«a^ ilJpl ^1 ) i-S^ jlapl > • i^iAjl osLuri 
^jP jlJpl (^i ) aJj! jl-U-i U j V ol ill*- <Jp <■ ( l^-a*J. j V** j***' 

• (*^> 

^jyi ^isLi jiui jp _,i ^ Ji Jp M j;iaJ-i »-u ji. 



vr 



^ Jp JJUflj" l^U t (lljJl JT^. J^UdJ a Jja-Jf ilOpSfl C^bU 

V o_^i- jl 

Ua^ "V Ujl bOp V j£j <. <. s-b-_> ^.-Jl IJJLj c iJjl jjSvJ Jl OjN 

bop v jjS' : ^ll (ji"^* (In t tiU- "w^Sjaj Lip 

. tji. j\ iUJI lJu ^La*- Jf- J\ \>j£ ji lf£jC V IJU Jpj 

' ^ J^A/ J>^ *H j J^rr" ft"' °JJJ*"' "^J ' ^"^l Jr* j-** Ja£ ^ 

jp LaJW- Uk- '^jiJo jAj (( Oils')) JP JJUaxil _jl iftliJl (J Jjjj 

jlj aJLftliilj ij^rSJI _j* j-Uail lJu 4-i ^ft-ju (^-iil UlUJ iljdl ^^aJUajl-l 
. ^UJI y> Jiyiil dil; ^-.L^S'V iaii lJb-lj ilU 

Synthetic Knowledge ; 

c <d»5'l (( CJlS')) (j^^aj U iLiJ-l ei^ jl_/Nl J jlS" 

4 (ij^-SlI U*l-b-l o'j~wo jUljl^l 4 Ip^si il^djl^ JJO 

vr 



. lJJ> <U^;_ jl 4jl jJU jlT jl j 
UtH 4 iLUI iiyJLI J* Ul> U> A,Ji ji ^ JjVl *Jjl^l J 

. ^liU IdU iiyJkl JiJ jJI ^ ili iijK* 

J» c jlUJI jf- ii/w C-J V'^-J^ 1 ^j** o' i/ ' ijjUM Jj 
t^JJI |IU!I iiyw C—J 1^1 - lijif- JiiiJ jJl aL^WI J* **s* ^ 

JT» ji wi y Ujwj^ jjTI Slli. « CJlTj ^iibj t \Y=o+V 
^iy I,:! Jp (i ^L»»-Sll JT» ji J^i~J t « iLL* ^L-s«-Sll 
jjj jl 0*i <ol <Jj2j ^ 4 jiUJI je- ~aj>- JS'jf- 5-t«JI iJLiJI ii ^J>lj 

. « iLii ^L*-Sll JT)) jl i~«ai J,\ J** iiLJI 43yd S.uU-1 iLiU 

i tS^V* ,j* Lc-Sj ' <— 'UJ-I lUii JS" jl « CJlS'i) 

iS>D JJUI ^ j^lij Sjlil .11 j^li jbi ^fej t tJ ^>JI JJJI £>JI 

: 1^1* l^^p 

• « ^"j Oj-^ »jlil vi' JJ t j^alil jiUJI Ol_^»7 J » - 
U?b J»iJl jjj J*i)l b£j ji v^. ' JT J i - 

■ « t^iJ^" 

<3/*j *JL <u»/jj (i ells')) jl t lJl» -*j Jj jl ^ la."...o N ^kllj ^*Jl_j 
3/1 JU* jp L g/t U»j t J-iJ-l jiUi] 4^*>U jj> jp JiiJI 
iiycl! ajO»- ^.1 ^ l^i Jp Ul^ Aj^^/JI 5JLiJ\ i*_/dl_j — aJLaJI 

j>.saTo jjTJdl Jlillj c ^_Alail Jp SjiUil J. WjJj 4 iOfcJI 



jl i_J_/<j jl o jj- 1 ^ jlS" Ja_j ? ^^Sol yUlj >— oUwdl Lajl 
. ? liUi <j' J* jlyti "4o4>^ i>wJI u Jb j*>L^ jiw~>- 
OU^U* ^JLdJ 4*^*11 oJla jl <uwij « 

: 5-*jA>- 

<? Jt J> t iUJI JP tJj^ J">U J» iJLiil ^ yi\ Ot jl jl - > 

e e * 

j£j OjM : jl Jji ili ii,** ^-U jl JS*!l i_jkJdl ^Uwsl ^^1 JiJ 

? iJLiJl 4»j«ll t— ~»» ji| 4 v--^ 

tjjit jl Ij^sjc (JuS^i t jlUJl jp La^c aJlDI i» ydl ol" i j[ - Y 
iUll IJU jJ- jl iUil Jl >ii U-Cp U Jb Jo/j ? iUJI je> *Ji Jl 
*b J Uof Jli j_f>fcjjl jl « CJlTn jlT j[_> ? 4JLUI tayc ^ ^Ob 
jj&J jUiji tils' <_gi J««i t ii^ll a-U Jl. ^LS'L jj&l 

. ? U^ljw - £ ji J-U-l 

(i CJlTi) JLP iiyill i^ii 

t O^jUl «JU LpJLii (_^]l i>w>l_jll oIj_j<ua!I (i Oils'* 
Jia i jl&Vl y l (JUI apUj ia^ Jl ^sr-ljw <Jm»- U 

lj[ 1^ JjL-xU jj^ lib* j_j£j -ii_> t jJtil UL«n J_j>- iL»^ill 
t ( _ r <aJUl-t JiUSl Jij ^iJ UIp yip ii- J*j 1 lf«^i CJlS'jlS' 

,j SJjJJi (^_^ ^ ' Oils')) ^5iL» OJlS" 



}b\ jp « CJlS'i) Jlv» CJjdl l-U t « CJl^ i) ^ <_aL^-I_j ajM 
<H J** J^-j Jl jlil oW jj t jjvaill ^jJlL. Ulll o-jli 

ii^_JI *'>>-^l JLiu Jl t i_>U»l Uj-V l^rwjj t Schultze 

^^i*; Ajl^JI *I_£-Nl 4<l Jv- J . uX* J (( CJlS'i) 

U ijlii'l iKi* C-i USUj t ikJ-l i*uj>\j CJlf^JI CljUJl 

j \\\o soli J a; I ^r-r? ^J^-.i ' fJ^ 1 Jg*- <J^ 

. « CJlSft) iiJui go C- JiVl Jp iiU jlT UVA 

t Lil <LLj k CJlS'i) ^p U Jj-tedl jl <c£c M la?-! jl j^jjj 

j» SJLiJI 3^1 ci" j jl - U»L*-> jiiill ^IjJI JjSl vJLi 

iiydl jl y> jJU ^ « CJlTii iU-l jli ? Jt jjl ji iUJI jp tJ^- 

(^iJI ^~4"l lis» <, <j;_ / -~JI J**!! isj"^ <_~Sj\il (Jt iJLSJl 

t t t * 
t <Lom C4ili»_j lS-'J-' *U<iplj cjyilj Cc~*i ^Jy* ' **tJ lu . 

ClMc \}jj> t (J* l?j-~JI Ji*JI ^ CU-iS' 

1 iJLiil Ly jjLvSL* jt- C^w jl Lip Ol^iil a-i* Jj t Sj^st Cail]»_j 

Cit V[j t J-^ ^1 Clkj (jJI i-J-l dUaxil jvxZ ,jjl ^ 

JiJI CL>" c-L.Lo-^1 

<Ltfli-l j_j^> t (J^' ly-iL.',.-,' ^1 cLmLo-VI J*A>- 

oL»- ^ lily^p lki>- Lw^j *>ts 4 i~~J-\ iJlTljjl^ lf>o 

j^JI ( _ r i»lkJl OL> JS'ji t A^Ji Jl;/- Jp ^f-JslkJI 



Jjj-^ U«^>- 1^1 _j» — JiNl (Jp- -C>-I_j OjjLil £^>«ju* Jli^iJI (j^i 
t SjUJI j ( _ r islkJI a] ^aii N jyUJI lJu_> t i-9_^JI Jp Ujki 
<J* djJli y> \£[ t Jl;>Jl Jji ^J>j Jly^ll laJjJ-l \j 

j V JL yjl j Aw»l>- j*- i Jl) jiiJ Sj jli^Ml SjJLiiL ^pklkJI 

V"' L^i iS 1 ^ i^' **c^' <jy^j ,( ^^'ii o^j^il ' ^r^U*^' 

I .if- JjUJIj t ijL^-Nl J«*!l SjJki iUJI ^e- \j~J>j ->i t iJU 

CjliU J,l . jL^Vl iJLI 

J*>U- «^JkJI Uj^l lili t Jl^tNl iiLstf- Ol> ^4 JaJ>- 

<j» UJ? -Uttjj t J.ui'J iibiil jU t ^J*Ux« 

c c e c * 

^] txl c ,sl_^JI jf. a>-j>_ V tikil l-i* ij-X>- 4 ^-ji jl^JI 

J»-b ^Lsjj^I J lJU JJjil jl» <• j^J-^A! ajjl^' J 

_yL~iS q^U^I J* U-I_yl — J^sij t '^ji i^i IaXp Uj^- t^jlV 

JjJI UU- itil Lajl U-U;_j t 4-^ — II *aS)1\ (jli t L>%~JcJ\ 

. itiil jl^Ll L^iJ 



VV 



J[ tlrwl -Up Jai; U y^aiij tJ j-p j ^kx_J Ol>-_^l Jjkl ^ 
— tJ yS- <L*>I _^ C~>- ^Ijil _j~U j jJU <_*Ml a yip »}>• ^ry m 

. iJUJI iiydl J Ml y> * ^JJI 

i-Lo- UliToS/ t JjSlI JUi! -oli. y»j c 0>*ll jp e^lill JUj 

J}\ i^kJI OUa*Ll Jp U-U^pl > i itJaJI j JjJW; jl j£c <j;A!l 

ikk^ ip_j*^ ^ yu' JJJI jl t A-IiJl oNLyJl J-kP aJ-T Oi 
Jp iibw CJlT j»i^P jS/ j^UC Ji\ j»Alk;i Jl^-ii 



VA 



c c c 

Jlkll LM (Jp Uj^J t Jj'Vl 5^*1) ^_j>«Jl oO» 

oUUIj Olilill JlCif J sjoofl p>JI jjjjj ^ jM<iljJI dJULill 

c c 

JJiJI Ujfii M ^1 J[ p?«JI jtwi; jl t Li ^idl Jp SjLv. CJlT 

jpj SjS^il OljLii-l J_yip JP IO>- ^S^Jl; kjru£ t (".P**^ J* 

. Ja-jll j^a«JI j diUll *Up 
jlUJU t Jlyil 10* <Jp ^U^-LaJI U _>ap jl « CjlS')) 

^1 U^jp Lj£_a" jl jjsjl J^JI OlpUojVl j* iilitf Oi£ lojjj ^/rj^' 

jjl ^>il_jiJl_j t li^> jb£ jJl J_>i*!l -X>-y Oij 

j i^>. j&di obU S/l Jii V J^Jt-^l ji iJLill iijjtl l«*=i«; 
lljJi "il ^all JiJl t U>0 uJUl lijjJl xJc OLUI 9 a* t tjy* 

: « CJlS'n 

. (i Lai lS J-\ illjj^l i^U **~±>j j* J»l>3 «LiSll » 
. (( k_ — »«i Li 4jcJij U *LiVl Qj » 
^ai; (_jl jl la> Ua>» i *JLj^_j£JI 4jj_^ <ol (Jp la* « ells')) <_<w j 



jtj t jj-^Jjl Jj>- ^JUl _j* j' <W»lj\»li (Joijll JJ^ijS' 

j[ Ui — S^Li*" AjLiil Ol»j»w» Jljl Ji <ol « C-JlS'i) 

Ml UJLi; jl ^ t iJLiil iiy«il iJJj-l o.il»Ml ^ »JU CJlS'ljl 

jl- UJiil iiyJLI j£ i jl - jfcJI Ul> iW J* Ujlpj 
y> <->l>flj ? (lUll * ( _ s i <jl Ujr«^ jt If&c «Ju£i i (lUll ta^w 

. ill* LJ^ip ^> O*- l^'- 4 * 1 jl ^l»w IrM ' ^ 
£/il Ji) t <<Llill j ^Ul! i^yiLsil j^dl Jp UUL. I tyi> JL l-U JT 
U * Lj i J*- Things *LiMl ^ Lay»* ( _ r —j; jl aJI J*iJl; « CJlT» 

^Ull J>-j j*"^ c5-*JI J» OlJJl; '^jiil l-i*_J t I Ifj L-uJl ^ 4*«flj )) 
. J^Ml Jp jfjlsl-l (lUil JP 4iyv. ^ 451 ^ 4iM t aJUIU-M 
iyjl UiOP (^iJl JJUll (J[ « CJlS'l I,;— I ^Jl « J;jlj>JI )>_J 

jt&l U"j « ,^J-I iiljiMl \Sjj^> » l^lfi-i jL'l l^oi- J jl t y>p 

« j^jiJl j_j^> I) _; J J^JC Mlijf- ^-U- UjI iiii'i gj j t jU^llj 

« OJjiil » jl (( p_$ilJ (j^Jlil-l j_j-^JI » ^t-l J~«i « OJlTi) jl 
. jk-yl «jUu-l jv>-^\ ^Jk»<ail l0*j t Categories 
jUjllj jlSil J « CJITd J\j ^ jc~~> ji ilfjl j U/ jM^ 



oi^ii ^ji juiij <, 549. jo jTUjtj ^fs i-j^ ju. ioji iii^i 

: ^jSdl *sr-j J* ^ 
J ^1 t Sj/M i-xil j&- y> : ^^j^ell t)£U 

t ^-Uil^- ^ ^! ^ ' V *^ cS^ 1 Jap 
ojSv^* tJuj>j 1*Xp fj>-_j!l ^ ^Juw/j <■ *Li>; ^iU;Ml z^jCa j\ jUj jI 

J*~. ->> c/^ £> ^ ^ ^ ^ : ^ ^ 
L»j«o-j 4J jl ( _ r ~JH i^-U- ^j&j I* y<-^ ' OULo-l 

JJ*z iiLail LJj>- oU^ljUl ,y>jj b\ 4jl -wij t 

jl&l y> t j&A, aUiVl J"* j^jo/ *LiSfl <X<ji 

^V 11 J* f^-J ' c^? 1 lTJ U . "J^i ^ ( ' ^ j/V? 1 

^Iji^fl jl£il j_j£j iiLAl je- i j>j ij\ J£j V o jU«a;l jl 4»-jJJ 
I0» Jpj . jUNl ji. i-U- Jwc-J lil JiSlI J* JL* 

»J^i\ <y • x ^i '^ji *LtS/l jLJl j^j, UJt*j 



jl j>-il JaU 4/**^ l-^lj *L-bll ^ jl a^j: j\ l U* J^c_*Jl ^IjG^-L 

jl&lj ^j^Jl t jl£. : Jbjjjjl jl&l 

<£/f (jJlil J— Jl jl J^-j ^Uil j&j t <u»lyi iljjj (jA^i; ,y>l>- 
Jti t i^lil .LiVl jl U-jiil lil 

t jjJUlill J£~ <J j iijS^S t OjS/1 Jl Owij 

lJi» ji JyH\ L&e ^ J' i_iaJ 4>-U (_gjjl JLidl Ujjbf lil j 

. Jlj-iJI jl£il y> ^UJI o\53.1 
<j;iJI Jljjiil jlSCil ^ ^U-l dUi : jUall Jl&l 

ii^ IjUai jl J>£ Ua^ 

^j^i cjiTcjji sjuii ^ i *>l. \o i.%ji Ji *>u w 

iu^jjl l^jji J*>W- JyiJI j£ J~« ill" IfliJj t jLvia.ll aijk J^- 

OlS^-l a Uft J5j c ~ a J^T aJ<Cw« J^* \ , • • • , • • • j t « j I 

j>-l <L~JL > ..> ■ »«* <L;-J I^JS'L^Jj i i>-j-UI AiiLtfj SJLit?- 



AX 



IjJI .c~J oU Ua* iL'U l«JU_J jjSJI ^^dil jl J2»\ 

c . c 

t ^*>UL a^J. jjvl ^Lr jlSUl jM^jjl JOu . (( olT^-lj £**ljll 
ijlaJ t^yf <o £_U»I jl Jl ^>hil jjxJJ L-Li ^JJL <jl k_JU iS' \jJ>Ji\j 
jji-p (^-iJI jlSCll t_ju<9_j 4 ( j~jlill ei* j!U ^JL-~ll>_j t Ajj-JI 

4 JjlJLil OtJ» J )) : JU 1^_jA_j . jilall j_sil <ui Jp- OL-Lill eJl* Al» 
Jij t « iS^xJU Jjli *&\^ Ufb Jlij 4 jrjl*- J* I* 
J* -,^~~JI ol£il> 4a*>j i^jJI (^J-l ^'b- 5 )' 1 j^ 1 *~t Jjl» 
e,Jui ^JvJI jlkll jlSO.1 ja iS^-D J, IS ^LL. ji -W> » <oi ^L-i 

4 o-U-l* C — J sJU Oils' jl_j 4 Silp JOy li 4 jSsjij 

J[ J**; 4 jA<JL j^jJI ^li jl l_w.HI 4jl Dirac iiljO 

. <ui^ ^_ j jl L. jJuu SjvS' i\ju\ *J j^jil jl ^Ijlil 

_ ^ail IJU ALi jW_j>_C Jy>-_j)l 4 l ^ryM _ y Ij^T J*J 

Jp £p _lyVl ^J- ^^J-l iiljjVl OLL* jl Jp ijjjl-l 4 <s. } 
Af 



I J'\ j^li U ; ^ >Sll _^ SJb-l j!l ji" \^\ ^1 - S-b-l _> iJa>- iJUL- 

^aj ^UUJIj *bj r AU JaiJl jlUJI j^j : JbjjJl j«jJl 
^.Ub-Vl -Hp 

4 Jb-I_j Js>- JJL; j -b-j* L-y j£c ilj^SlI JTol 

(Jl^ M }J*j la* — j i j^ll jj£ ^jjJI y> JJLdl IJU J*- ^J>^j 

^LiJl ^LSJt iuLSO Jp Jlirtl ^ ^ ^jjl ^U) JjUl ^ 

Ji. t f Uttl \^Ju j£ jjl OlS^-l (J i*> jL*-! Jp jii . 

••iA j'j^j JS' — 1£> « apU- i) J«r*J ' j (j^j 5 ^' 

t iUTi~. ^jJI SJb-_j ol-dl iJU-l 8 Ju jj - j^jJJ S-b-jTiSyU 

j^Jb-l Oljljikljl JjXJI OlUjij Ji» t ^Uail jj&S i£jt-\ olS^» 

^Ijj il&Uj t ^ iiaA tj\ j j^jU L-L« L-li LkxJ (( ie-L. » 
^oll JlSil 4P^ jl j^J J^l UJLp^ t iwU-l apL- tjOjl OIpL- 

k-»Lw i . CjS'u.j ol JL- t kiiiJb ^Liil j^*" ' "J- 1 ^ 



<J»iyj UXp J_j>-_>il ^-Wj <■ ^^akiJI Lpj J Jj!-|>5 jUil 

LJ_jic- lili i IfLp Jii_*»j Ujip £j^>- ^yr^ — 

JJ d\iyry U* <• *LiSM j^jT CLi>- lS_p-_j oUjIIj jl^JJ 

^ y ^ t ^^>-_j 4Jl^[ 4jL.,la]> iJu JjU* <jj 

* . * * 

^tU j^-jJI ^ JiJI ^jU- L. jt iJliil _,i ijJkJJI CjU-UJI 
t jiUJl J ^.U jM t ^yJljll 



- # e e 

t 

p4* (^il^ll ul>wl Ijjk jj^iLj t ^ajl 

V^iJ jU)ll_j jl£ll 'i*^ u^j~ Cf jlS'&.U-l jj*a*JI jj 

jj t U-*^ us**!' J*J' t>* (J-s' is^sA-i j U* ij* (Jf-j 

(^••— >oiA) ^''•'jjrJ" i£> ' **j*a}\ <Li-li!l *>^i\ 

4J (Hp j ^ U ^-J (i)^ ( jTU ( cJ- )j 
IJU Jp, 4 CJi J\ ^JjC ji jji J-! j'jJ-^ 1 (3 v^^b 
jl£ll_j — dJUi -U; jlUJI ^c-iwji <o ^ji U ( _ r ij ij^J l^OlT^-li 

(WU-nnjj^JJcjir, 4 Jlu j^l- ^ l^i juiui jUjii^ 

W 1 -^. olJbr^ OUjllj jl&l ji J&el J& <. viUJU ib'br .ij 
jUjllj t U» jJI *LiVl U jlSsili t *Li*Ai 

JI.OUjIIj j^l Ijj^^l ji^ill JS^* t c_iUi jjl ^Li^ 
jUjllj jlS3.l l_>U>- j 4 il&S'b 3 )'^ jU^lj jl^il 

A1 



i 'Cu^r jH^jU (WYv-mr) ^ ju~.i ji ^ 

J#- i^Or oUjJIj jlS^U iiilail OL-UJI ji tSj jJI i-J*!l <il> 

. uli ^ ^ jsSli 

U» U : iJdl «fc-Sll ^> ji jU;)l_, jl&l «iit> « CJlT» u 

ji ji ^ »LiVi ji oir>ui oa* ^ j^i .LiVi ijt uir 

? iL*. iljjj Jill jiJi jlSol ^ u» Ja >T^« _,f ? lL^ »u&i i^o; 
4 Ujy ^1 jUjIL, j&ll ^ UL^I ^ iCJITi j-c 

ji ^ Jj oir, jirij^i ou^ij ji^i y jp wiry* j^- 

J^A Ail Jp Aj ^JJb" jSOj 4 -<ulJb JJ>- iyrj ii l _ r J oVSClt 

Ujjp, *LiSfl alJtuI ji jl&l jf. ji jwu N 4 .U&l 

3jj>- liii* Ij^^ ^r-J jl£ll » _j 4 Jaii oLoNl y^JI "ill 

JUf i jfjliLl ^1 OtjW jl&l jvU_ J*, 4 4i 

ill 4 OliJI iiljal i - J^UI (S J-\ illjaVl 0*>ta> ^L* jUjJI 



AV 



(J_jVl 4. M/iy L i 1 _r*'- J . *ljVl o-U jjv jl (( Oils')) J^U- 

oLiiLi» j'-A-^L" 1^:1 (| CJlS'n -Up oaJLJl ^ j,,/?SU j t antinomy 
jWjti ^JUS'tJl J«f U (i CJlfn J_^j t ^1 jtAko U»o^l JTb 
£>J>>* jlTlil .JuiSo! J, t ^l=H £^ t/Vv u*^ » 

«L«Jp jLjU-l i_Ai^~* t <u~<a>- o' jJb 4— i Ji aJI i_JU- 

j\ li^Uo J» JJ-I lj*_) t <,. /a . Ji' . H J?- 1^1 C»~pj> jlf-Jtil 

JA-I »Ji <ui bwi li[ ^ aJ-Us Jp o>jJl j£jC 4 JjU» ji- 

c * c 

. SkiJI «j* Jipl <Cl Jsj i ,jj>-\ iijjiaj (j-^J ' 
jl ^j-s^u-ll <ol> (jiJ^t ,_y jLa^>-L (Jails (( CJl£\J» *.AJ»'i J_jl 

: jl jj-^i 

. jl&l j Jj-^ LaJ t jUjJI J iU <d jlUJI ( I ) 
. jl&l j j>J»- *i t oUjJI J ilJb -J ^ jlWI (^) 

,Jp iui. ji. jJJ (pfJT ^ Jjl ,_yai ji_ I^JJL jjl Ol jjdl _j 

^ Jjr iju ^ji* ^uii li juii jiji uijj 1 3%>y\ 

jl&l l»j jj^. JJI jl/'S/l ^1^ iJyiJL y_,L" oUibJI 
J^JI ji <. Jkil JLjVI ^ {J J\ l_,Jjf_ t jUjJIj 

. Jp *AT jlS^ilj jUjJI JjLi jl 



AA 



jU t t£ ilf" C^wi _j jv« ( JS" (J _^k-v» ^ • • • 

jl t Ua>- J ^",...1 la* jli )) f j»i t ijl^^U J^*^-' '-"ij*"^ 

SiisdJI J^Jj) *laJ- <JUx« ivUi O^/U- jjScS i«U 

jj^o jl Jb^/ i_>-JI loA jiUJI jl_> t oLiJ oi jj& jl j& V ( S^U-I 

. (( ilJb *i 

Ja, ? dUi Jb^ liU, ? iJlSc-l j^c V ^aJI L. y oyj ji JbJ 

t OU^Uil ( _ r a»o LLaJ jl J^j ? iiJLi-l J jl 4J<i J Ul5sju»l Jjjj 

. U ^ V ^il o^&l ^ jojj V vkUU 

^ (^^>-l ^j^j *r*^i^' ' 

(Jp ji* ^L^il J ^j^iJI liljU t ZlyaJcv OlUs-j j£i k_JUS jl 
Jl ^kJ V lili ? ^Ui« > ^LT j^au j_£_ N I ill <? > W «jl 
t ^Ml Jfcs-Vl J»l_y jl Ul ? Jb-lj > jLTiJl 

jf jlSsil J_jk j Jjji i_J_j-< <JU-I »wU J L»Sl t « Oils'* 4~*ai <jj\fS 
Ujl^l jl Pari Passu l!»^ ^ ^ ^lill SJ*-j jlJic jUjil 

jl oUUU cJiU; 1^1 Jp i-bMl J~io U J jl j^il aijJ^I 
. 5Jb-lj iJjl 1^1 (Jp LfJ jrvXiJI ^_ia.:...J UjW ( 

(^1 ij>-J iJU ^-J j^Jj i jll^l JU- jUj iJU* jlT-oi 

j. , ^ jUjji iJi* ^ <^>- ^ <o*y t ji>- jUj j ixj 



i^l jil jxj ji \Xp i ai jUjJI jl JajLw" i>J-l oA*_j 

Augustine ; l ^k«p,l <. iWJI 

Non in tempore sed cum tempore finxit Deus mundum 
tlyu <Jb (i OJITdj « jU^il £ t o UjJI j jiUJI J^-io » 
blS"l>s)! ^1 UvIjJI j£i i^J,! <o1Jb b^. ^ jl.^1 jl 
1 (1UJI J*-b j J- } <. Ulji J^b J 0U;SI jlTjli t (i UVU-j UlyU 
(lUJI jl J£ jl J^U-l J> < ,iUJI J uUjil jl a,!* 

. j UjJl j 

JJ-I jl tSy. t jl&l o^j^r <^ bUii « CJlTi) ijjj jl -Ujj 
^J-l iJljj^! J/? U» J, t JJ^ ^ jU^I_, jl&l ji 

j cA) ' <Sr~>\ JiJI W* lK> ' (ilrM 

<j> ^iiU j Oij, V lo^i t l y . (^,) JjoJIj 5^. (I) JuJI 
(_f j>-l 3 j* hi....' J^c*»lj a ^« isjl ^i-l ^ J> jl O-W- \ e lX« t A,s<a>A'JI 
J^Jj J~aii ^ij^ U^ljpl ^-1*7 U Jl^l J jl t ^~4l JaU.1 
(Jt**! ' *^«->w (( Oils']) l$iL» ^jil ^?>J~' Oils' _j! ^g?- 

. jOl -L^l JJ-I aJI oL'I JjU ji <JV t al_/ (^iJI (( JJ-I » 
lJu J»Jj <. jU^lj jlSCil ^^o" jJI o%t!l j» i"^' iJUj 
. jU)]l_j jl^il (i Oils')) ij Ia^jjL' «^J> (Jp [fyx^f ja 



<j' J^iJ ' J^d ^ O^^ 1 t>* t>"*" tj/d-j 

jliS/l jOp *i ^>ill t HVo Jl, Roemer 

U-U^ t ^j^" J>>- j*iJl ^ jj-^i tS-^l f IkJl j _ r J^ ^f>- J* Jl* 

c c 

Jt>U Jic, *^k!l ji L^jUl lil U^i; j£c U-Uli jjl oli*>b^l ji 
-Ui*j" Syklliil Oli*>b>^U IJL* i iJa-j*j iiJ^ APpw *ULiJI 

oaTb, Jl t$jull Jlijl j -J^w ^JUI j»j!l 
. WYoi— a yuJI Sytlt Jjl^; JaiS'l U-^ U^-lj US"i" ^wJJI lJU 
jj-aj* ^ <. U-a*j UU" ^ . U . - .,... LJ jUj!l_j jl£ll jl iJLkj 

. ] c ^j tM» ji ? jj-iUii jp jj t (jjp jjj>-Tj « cjiTi 

Jr- W» t 4»%JI o-U a»>J? CiiT^JI ^ 4-j-Jl ijaj CJlT 

1 4^11 ^ jji jUaii ji&i j ji j^Lc *LiS/i jr ji jjjj ^jui 



£. ^*!>b! iilToljUll e-U OJlT 4 J»-dl c-Jb jUail jL* Jp 

CJt Jil iUlS/l J&j 4 yip ^Ul jyilJ i-JxJl iiy.ll i 

IjSis-j*, i]j>c; jJI *Li^l «JjLy tyjiS Jtfil jj— c! M l^i 

^-j ji^i jUjiij jlj^i j^ii oi t jjj jjA, iijj jir 

* . c s 

jjjL^-l jl ji^yr <S[ <-Jj»l W J-^ Ji ' o!>Ux~.j o*>Lii^ 1^ 

jl ^ *cr~J' *t_^T J-H'-J ' lefts' ( j 1 * - AJ S^jil* S-l>-j (J 

Jp i^»U- ij-W *UJ>\ U Iff.-!, j OUjJIj j\£ll 

. i^i; j il*.i. *J J^* ^' t>^-> ' 

t <LyUl oij- SjIp <L«Uj ^IjiVl aJISv. «—ily) t$-iJI ^ai-^\j t C-^ 
Jx^ji <ji lap Iji iiyloil ( _ r ~io (_$jyvaJI <ol£U J^Uj OL^lyJI jilpj 

^iai ul^il ol oVl jj^ii 4 ^-yi»<9 4 ^ - jut> 4 ^ 

(jlyiJI j^sJLil IS^ |^ 4 iJl^ ^/ iij iSJj iJil 0UJ9 iL* jJp 

— J yill : ^yolif I J <d 4 -kai Ciii ^ J^io l^li Oa- J SjyL. 



liJ*i*>l Ji 4 ^ 4 SJL^Sfl 

Jcthi 5JUl« OlliJ- Ms- ( I ) ^liwiSfl Jo-Si jUjSlt 

Ji_> l^ii^o Jj*& t il>-IJi* C-Jj 5j_jl>c* jS'U'ill 

i_J^«i C U* i£J*» 1^1 Ujj^aj 4 jUjMI ^ijj dlx* j 

* r J-\ iS\jsy\ (jTuS/l oL* jUj - «a>-j jl U^jCj 

e e c * 

^jUU 1^-UjJI JLp J^vJj i^rw»l>- 0'jj>j ^rJUdii* oUjJIj jl^lU 



jl L& V ii>Jl 

oU;Jlj jl&l jV t jU;ll — 0153.1 iJ^-j j jl^ll j\ jl&l 

c tjj ^Uwi^/I -b-S/ Jj c oUjJI - jl£ll a-b-ji jL>Jw V l ^Lai> 

t *^~3I W* w *'>* >j'-C*i t$' ' c;^*^ Crr^j^i o&ycj lilS"li^ l»l 
jy/ ^U. U-bM lil I^Ip J^oi-I j£c <il£\ *S\jiy\ jTuVl 

^mJcJI <-^>U-l jUjj Jl i«UJI jU)!l jl£il sOj>-_j 

ULii jl u[_) lf~ij J-* jC ~* ' *j' ^-^5 ' Jr* 

c e e 

^Lfcjl OIJJOj jUaiVl «-U -b-l jl J^J jl a»jUI ^-Jj t iibj* 
**iJaL> L'jii lil S^^l) IpLljl jl j&c jlai J& 4 SjS^I 

J^'iJ' U ^ epl OvbU, t Jl Ja%\ IJU w£ 

lT^.-J ' ^ l?** ^ JjUIj (iJ—Jlj ^LiJjVl u-j.U-1 jli 
t lS/e jUjSlI JsoJ.1 Jp U»Lii. lil % jl^ilj jUjJI Oj^j 
y> ILm I^Li ^a-» iJii *~j>ji Jf- ijSOl U-Cc- i-U; l^j^Jj 

J^il J>-b jjJUlill j\ *LJUJI J*-! ^ Ujc* dUJi^i t ^U^^l 



5i 



oUlfMl a>4 Jp Ij^i Jyo 4Jli c 

. -Ulill ^ ii^so Jjl ap^JI Jp -U>, a U^I l-u, t jl^!l Aii J* 
jU^I ~ ol&l SOp-j ^-iJ ^ j^l tp-ly ^Jl 

i*»lJ-l JijjiaJI Jp ^iJI -U^»j 4 (jXaiX* jUjj 

UijP ^.JUI CcilUl JUjJIj jl&l ^ V-jOp J^*i j!JdJI jU^lj 

V Ijjk jl» 4 iijlajl sJU Ji. Jp jjiJI ^kuJ ji Ijl L.i 4 jjjj 

ji JSC j^JUU j^lkil OUjH, 0153.1 olSCl V, olCl 

iibjlaJl a-U Ji. cjliiS'l <ol t Irj^-A JP LLiSC 

^liil .bji ^1 -4»/lll .LjjiJl J>Jl Jjb; Lo Li t 

. iL.l£jl N L^S/ iUidl UolJ Jp t j£r 

J-Atfil JP j>t*J iyiJl ( _ r ^oL«il JjLUj j^JI *Li J^aJi ji ^j>J 

Jp ►L.jjAJI (^1 - ilUJI j! ijJUl tLjjiJI jU t jUjjlj Jv 
. dUi Jp ili«Vl <-jjJ> UJpLj LCjj t j>J jjJO jUji Oi - Olj^l 
<L~£ JaJ^I (3\^l J Jl^u t iL**JI jl»JI «Jlci j. L>- J^uli 
*lll illT ^ U illc"S(l »-U ; t _ r v^ill >yj> j. £ki ^! -JI JLkj N 

oI^^lJI ^ly jl J^rJ i-ljjJl, V^Jr^ 1 j* 1 ^ 1 Jj^" Ob'L^il 
4 jlS3l j iilsil OULf^l jjj, jj N ^11 . . . 4 o^lj 



i il_,Ul f Ji Jp oUbf^l JT J.U; i.Jail jl ^j; oL?£jl a Ju J*J 

OUbfl V <iji jp l» i ijlj itkjil 

iJli OUUM jp J< t •-jyJlj i5/-2J'j Jlc^JI jp iij** 

■ jj^J «-aL>-j ^Ul Ji» oljlS" Jl^c^L l^_ji«<aj 
*UipjiiU*Sfl (j-^-^j <. aljjj) ^JUI Jill IJIa j 

jl&l j^o- Jp i iJLJ^I (j-wlSlI jlU- j ►Lj-^oJl o_j-jA) jj-LII 
jbyVl i^Lj JUjJI - jt£ll SJ»-j £. iJLe-Vl <ui ^-J esrJUt j>UySfl J*} 

bjijP^j* 4,.,.,..i'. J l <i ^la! Li^p ^1 

. j\LajL» jUj_j jl£» J[ jUjJl — 0153.1 sJ^-j ^-ix! <L-»_j 

* # 

t i«£UJl *L Jl iJLjVl ^r-^liil j« Ja^i U-Ui j£ Ul 
4-^j«Jl» t ij»\A\ a5^-»— Jl V; 0_,« if-Ji" ojtoy jl Jt»-I iJl^i 
J ^IkJI ^ Oi jjuiUl jU^IIj jlSlJi V J Ji\ ijJUJl 
dili Jpj 4 dUiil J ^yJI jJU lp» i iJUVl (J-jUII 
,^JI iu*ldl J^JI ji jijS t^r, JuJ t cjI^ Jp w>^l j_^J V Jui 



iT^-lj o£~JI t^jc ^UJ a* 0>3l oJ Jai 

^Jdl j-d! ^ 01 tjji lit Ia* -Li- U Jl g-fc* U*Jj t jpUUl 

Jiy. U-Cp, <. jlUl OUjll JbJb^J ^Jlk. d-oA-l dJLill 

Jl OUjJI -Ol&l SJb-j dJLli Jpj t jj&l OUjJI ^-1 <ul* jlk 

jjJUliU iilS'J^j liJJi t aj itJail Q\ l . /J ft" .,* Ol*jj 0l£» 

^ti-l ^Ijj.^ Jl OUjll - O&il 5Jb-j ^ ^ J*" if ]f 

■ ^ ^ 

: i cr J\ hjaj 

i 7r J\ ijfc] ^ ^ Ujy JJI ollk^U iib 

lib jTii 01 AjN_j t iL- ij^>} ^ ' V^ij^ 1 -> l SajJ^I 

UjjO; i»~Jl _^wdl M jJJil I SiL Ml -CP jiw 01 

IJO-j t *LiSll M .LtNl ^H. Jjtfl yji t oUilJI fcL Ml 

. OUjJI jl Ol&l *»Je> Jf> * ( _ s i (^1 V- C>/> jJ ^--~JI 

^CUju OU^ilj OlOJ i-^ljJI tr-l^l ol u£ ^ t kiili £•.> 
i<i l etr -A OUjilj Ol&l 01 ^y}* 01 J^ill 0^ -tf t 
ijlj^Cc^^j^'j j^^j^l? ' OlsiOi. l^i ^1 t iyJJI^ 
^ i CJlTi £• 4-» iijiil ^ij y»j 4-U-IjJIj ijrjti-l s^JJ ^-J-l 
Sl^i. OlTolj t OUjJIj OlS^JJ vJL V*** JU i \ a> 

. OU^Ij OlCiJ i~J\> 



j^eu i^-Jl ijliJ Jjji» Jf- ULijP Jpl oUjJI -ol£il SOs^j o[ 
_j4» 4 ( ^VA- \ Alexander jjc-^ji oyJLi l l jl&i j £>-<»_>i 

c-SiJi t jiUJi j V 1 -^ X* ^ Ce-*^ oUjii 

ji>. oujjij oi&i oi j**^ jjoji ijj^S/i s^uji ^j^i. jr^ij 

c tee 

t jC^U jf. <_-J/JI l-U Ji» oi -^r) ^-Uil ^Ull 4 oU^lj Ol^il j 

Ul OjL*>; Jj-Vil J—^l J* O^aJI OU-^j «^«dJI OU-Ui o| 

ol&l J O^lij jn^i j^»oi J& (jrv^ ^lA>-i jo IjU-l 

IJU Jsi 4 oUjllj ol&l J V' t> tW 1 *Vx ^ ci 51 



I 



i CJlT» A* ^Ij 4llja?l J&ii 

oL ji i^y J* t Causality i;rr~" ^j** ij" ^ V:, ft: 

. i>wdl i .—11 ii^U- *yj> Jp iiilJb-S/l 

j /iUNlSCiiu^laii J*-*ui 4 ^ jlUJl ^-S>! Jl£ii jk-,i 
Vl£ii oM^Sil j^li J*-j^l jX_£)i aU. f t Jlkll JiJI 

Ja« iiU fbU, 4 (IUJI ^ Jj-J-I olTlji)/! J.U w»jUi t Jb-lj 
I,- aL-j L.W cr J» t JyUJI oO* -d.'b- Jb-lj jlUj J>U)I ,y 

ji ,iuji j gss « ^jj p^aij ii^yi j£ii cjitoi 

. (IUJI iijO; tfJJl JUI ^Sj 

(M^) JI l» vl-aJ-l ( JUl« tui J-uT Uj 

ji : *UU ij^ fU»i 5J^* JI o&e (J 1 - 31 ^ ^ 
i ijJkil .ljuU jJojl jlUJI Jb-i Jpj i o^? 1 ^r-Uil fl* jS>l 
jylji ^ fLiSfl £.UJI JULBI (Hp v-JtU >j 

t (lu jr J ijUuJi n*s jji ^ i^* ' 



t oIp_^»# i£j~j <• <ubi* jlljc- 1^1 Jp 

jl l,Jpj 4 i!U- J l^-jti ^ If—j-U ^jJI ^i^r*^' Jj*JI cJljl* liJJi 

CJlTliU i 4-LSJt 5^1 V; ^ Sbi Lull Uai jUJbU jllUJI jU* 
t jlljjl Jf J V-'I-LT'I; ji A.^ 4 JUl J ijlai wl>- Jtc 

j jki; (I iijdJ 9-U jl Lj^xJ IJU. 4 ijJUJI 9^f>-Vl J|fCU»l jjO; 

4 ijLi^l (j-^liil (Hp Oljj>- <y U^Sp J ^-r-v Ji (j^)" J**i' 
y Aijw CJlToj^J-l J»tt Ol >l (lip ji (Hp jl£- Ui 

J.UfcJ-1 iiydl AiiJI ipjjl t_;l»wfi (Ju<*j If j U-Cpj 4 Uyp j LilStf 

Jl£il» 4 if;Li-> iti^ « C-jkT» -Up ii^Ll hjaj jiA ji b£c 

•LjgjtJI (lip j ^-Jj 4 iJLjVl ^.lill (Hp J J^-J - j'UjJlj jl&l 

4 ^JUJI ijlSfVl J*>U J. VI 4i> V ^JJIj SJJkJI ^likl up ijOIl 

4 i*Ja5i J Ju?i ja*ji ou»u. ^ij liiji^i j&m cjit > 

jjk V iljULI f Ji Jp «ftfell (II jJl j jJtf ji iJjutr*H 0* d& 
^ Jj4 JLJ^I jfJcti \)a» jSUj C.~J l^i 4 4l*>WI (ll_jiJl Jp 

t.Ji. JT jl 4 (lUJI jp jV I4LS; Jp icJijl 

.oirj jju. 3^1 L-iyi ^Jiii (lUJI jV jUjiij jl£li J j$Cc 

^ • • 



J* IpjA *LiS/l jl kiUi ^-Jj t jUjllj jl£il J '-r*/^. j 
jUjJI_, j&ll J*>U Jii; L-o- »U*i Jl l^L-j jSl J, t IJu 
JS'jJ^ <£/~"-' ^r^V '—' .- •^ jl i-—* 1 iuL^JI ^r^j ' (^u*) 

* • - * 

ji- L-o- *Lipl (J iJjv ijLa>-l ^1^ ybljkll jl kiJUi ^wilj 

Uji* j jlii JLjNI kiU ^ lyl^ j^ t Vj-JI UUaJl yjajl 
L£e i J1a»- jjA, jUjilj jl&l j JiiMj i~~JI Jjis ^aiobW 
■ ^ J* u>jU I ^ fcllli jf- J^cJ ji 

« isi^jii i]\j>y\ ji^ii jjSi jj» c iju oiriii 

t it a-U jSj* ^L*^*- J; ^/rj^ J*- l^j** 
Sjrw^ l^M ' ^-—xi oLj^/l jj-^Ull jlUj jUf..» SjS^I ii^l 

i^-jSy <»J_j t (( CJlS'i) Jt« tJs j — Li jlS'jJj t iabtf "^-"I/vj- jn;^ 

i t t ^ 
<Sj>-\ JlSLil j (^^1 o^^ix jlTUji t Li^-La) UU" Jitf ^jo 

c c 

iiOj-l ii-IAil oL— «l U jl ^-ij jl «_->I_jmiJI J^j t/ 1 " 1 ^ 

t o^P j* ^IJj Lie* Li i^lsLl V^/y LJjSp jba£ jl J v r «rJ t 

Jl ii-Uail; ^-jj <_$lj _jAj i If-jJI ^jJI iojJaJI j j»aLo jl 

.^U ^U-l dji\j i£jl*yi\ ^ja? ^JjJJi\ 

^jio l^JLS'l (i CJlS'ii JiJ i ^yrj^-l jjS^I aJL* iij* 
i UJJI 4* jJLI LUU lil L.I iJUJl A yJLI C-^-lj ^11 Ol^l J,j, jl 



p-*-" ^} J Vr^' <— <^-»j!l jj 

j& t Oyk">UI '^jU ^.jv i^»ljLl ljUf. j LLjjl^il AjTI" 

Ij~JI i °M« Ujj jj& Ub jlu* ((CJlT)) ji Ojl£o 

jv^ljjl Ujlj j\ ik-ljj U^-li jl . J>.b Jili 

*UoVl ja \y^ m jf>kj : Ldl jLo ^L-S/l L^l>l jlTJOJ t JiJJ 

i Ol±ll I UjpJO ji Ijaljl jJI iiyjj, t ^1^*01 «*ULl 

jl - JliLl J^-Jp Ijlji ji IjjIjI oiJ t jjlsLlj t 4 «il J, 

■ 

4 L^l UJJI «iyJLI OJii t iiJUJl j» *\*-}\ d& .Uii'l 
U diJi £y t iL,MiJI j. JJi i^t- ^ U4j Ji -Uj i t V^ljJI iiydl 
j l^J iijU Cj^I j^: iLXill J aJLoJI ii^il £IS0 Co IT 



ji a^Ic V ^w»Vi Jp t j, jjSl ji vi jSCc v ^uji ji 

. Up j* \? Ub£ U >U jlUI J«£ ji jJW! jlTli 



\ • Y 



jl tJp *i\ ojjJj Sir Arthur Eddington j^a^a! yjl 
ii^dl Jp I I t i*~kll jp ^l*- ^ ^ Ji U *liil jSx-i 
Siydl i J[ iJLill *i ydl a-U jl ij ji ' ^M 1 " 

Jl UU>y j! Ul ^>-i SjU <. i>» C-J i Episiemology 
J* J*i)L *bjJJI *LJp <Jl J^y ^ Jakii JliJ^Jl (IWI Jj»- OU-tesJ 
lJu, t jk*. J 1*1 ^Op >ilJa J Jjf ej^-i J.U1I J stiUil J* jjji 
jj>Cjal jl \f t ia yJl \f\*ypy Jp N i«JalJ i»UJI jrOl^l Jp Jjkj 
JUoL Jj t t^-jl>- 4-P _y -Uai N _>f» 4. » .-Jr»JI l»JUp 

. U»U Nil. Jiiij tj^i lal IJL>- <U^iU» i»U ^ijJI IjUj 
J$JI jl& c o'l^ ^ ip^-j Ji^_ *>-aJI jlT ) -01 \c» 
^ ilia j_£~-, t Oj&l j oUUI JTJ«f ji i-dl vL^ 
jJJa Jl>c?-I Ujj 1 i*.U-l apU- Jp bJbl OIpL. Jkwi; jJI iJj^JI 

j^jjl bLo- j J>--4 jl Aj^j 1 iijlajl ai^ &*ljl« SJwdl OlpLJI Jv 
ijki j[ Jj 1 t^/*"^' Ji OlpLJl (^As-I JiiJ ^j-a!I oijil-j (^jJI 
Jp ,jSv«l jl (J*- — <-»\jj> 5JL*Jl oU-LJI J*>- jl U C-w <L-«JI 
a-UJI oIpUI Jl>Jl ay* llicj^i Jl ^t* -J"^! 

ujjUJI JjU aOp ^1 - UAV Ol_fJI ^O. Jpj 

t ^^L-Sfl IJU Ji. Jp Ida Ji If. ijjf CJlTUjj ,>I>V 
ij.ljZ. SJUJI OIpUI J*>- ji j^l i.lp *Jp Jidl^ t Jj-bi jl lA* j^Jj 



jlk; iyio J»uf jl Up Jj*i-il j» J*f_ ,_jJiJl t J^«i— 

t^JUi jJlL - it&Ji 

i^laJJ i^UVl i^jl jp Ul j*p^_> t ^iJl Jl ^jVl » jSliaJI <ui 

« 

<;U 4 *UdL«il J iiik. «p ^ jJL£ jl ( J~^»X — i.1 4j'I U_ji; i^-^U) -LJliJ-iJI 

tee * 

J»s£ (jl J«>uJkl ^ 4jli Ij^c- j^oj jl i>t^aJI y i>jjJI L^Sj JXjC 

. oljl* oJLxJI OIpLJI 

Jll UJUI ^jUJl ^ JJU :>op Jt>U j, aJI LL*y ^ti,Vl IJU 
j_jOj OjiC Jpl oL'l^JI Lu»- iJL* jl J-?o Leo c l*Lw»p 

•JUJI OIpUI jl J~>c~il J UJI ^jb-dl Jl i^U-l 
o-U JL >^ j5j t j^pM ^ Jikii JJJ jl ^clJ 

jV i SjjTJdl UjMl J» *±yJ;\ ilb Jl* j> OtJ&JI 

^-0 jlS^j t L^x oU-b^-Vl kiAb lAx- 4 iwUlaJI L-"bU^I 
j« jlT jl Ul i 4jLi!l ii/Jil jJUi iJwy « CJlS"ii Li^JJ JIU 
ifrji Jp «^>- JS'jp U>*Ai>V iiydl dlk jl 0^3 Ojl£o JJlc 
^•jw (^1 jV t t_^jUJl y j j-K iOp ^ tiuiJ Lf ^yH ^iJl y 

jj>JI jp LoJj A» yt« I) - IIS 1^1 (Jt (( Oils')) A» j*Ll aU* iJuaj 
U> jl j^e-jj Ojl^ji Ji«j t (i iJmiJl <J-Uliv« Jp <iL> jLj-ill . 



j&c jjjl olc^cll » - i>j>d\ J"5U ajL-jTI If J*i qsLJI 
IfJI OjS^JI j£c epistemologically ii^dl J^U j» l^H J*ojdl 
_jl iJLiiil sJu_j t lw l^JI LL,»y ^Jl olt^xJI J* 

jl i Jj* Jit Vl Li 4 Jr*'^' (J*- j-<a^j "bl i ks^-Ji^S^S^S 

fl^U iJuwaJ JjJI iuuJaJI JS"» jl; 4Jlcl <J (( CJlTi JJU 0_«£SiJl 

e e t 

If^-bnJ JX£ itlJaJI CjIjj Uil Jj it-JaJI il/yl_}» iai» (j-J » *»| Jj 
Jp jiM *j\ Jb^/ t ij-J-l ijjv>- iSf£- jLwNl JiUJI <0 ^ r -jL ^-ill 

* 

^Sj ja ^l-Nl jjJI IJU jl j>>wol iSji 

t J-^Ldl i-ljOl Nl J.U1I *U ill Li* Jo j t 

* « 

i Ljli J I 0_>>j L?-^i^.->....,>, ; l j^sij U JS'i) : jl< o_ji>«2Jal 

^li. jj^.ji *r>«iJ ^ t/rj^ 1 tj* 1 ^ V^ 1 ^ V^ 1 

JUil ^-jw i 4 ^oiJI oU-jj ^^dil ^Ull ^ Uxp » : JyLi kiil-U 



tSj*"*^' ^ ivflJ_j«JI OljkJI bu<iji 4 J>^l tj*'"' 

t^j^wJJLj ^UiMl jUI ^JJI J^l iiyw J <3j ' 

'r Jr 5 " v-L-Vl ^I^aJI jl oj>w.al o[ 

jlifc-^l <j jkL» JLjl ^Jp iJL* jl J^w jl <cx»l j) t L>-_j!^«x-wl 
* * . - c 

* c 

ul Ji> t (j^il^-l jkll y j Ij-jJ 

Ifjp (J aJ A-JUJI OU JjJrfi Jj i V AjUp iiJi?- <^l Jfr jJaj 
t i/SJl; UL-^I ji Jl Sll lJu Iz&c 4 iiiU 

iiildl jLpI 4 5JLiJI iiyil i£k j>_jJb- jjl>«i j>cs lif-j 

jl jl£.Vl J <!l Aiju OjiSi^i ol» 4 ( _ r -^»i« Jb: kiJJj 

t Sy ^A^v jjj&Sfi jjS'i jjijuJi «fcToi Jp u^^^-J j**; 

jS"\ o-LtJl ikS'jl oL'l Jp -ui; klijjl j jy/; jl "J* <j^-J 
-SkiS ij-JI Jp aJU^j ^IjU <ol i^Jlj 4 J*,- oJj 4 VU;^j 

l ! 

ii 



Jp lab*. j?tjJ» OIT lilj t ji ( ijliJ) U-jI^i-wSfl Jp 

o\c->- j» jjSo jiUll jl ^IkJI li* J~i- J«i t ^j^iJI l^UiJ 

jl £u* -U-i-ll ij^JUJI w^ill »Jla j[ ¥ Jaii isf-y o" V^- 1 * V"^' 
Ol>- i^. ^ ^UJI J>-Jb- jl t ifAJJI Wji' J *l^' t * ^J^" 

\lf. « CJlS"» aiJ t d;^>c; ejl jp jl jda r-w V *I_jAI j 
U-Up i^ll ^-uij jj>«^ol ^jhj ' (( *rs^' " J*" 5 ' 
JljsiJI jj&l jp \£M 

Jp tiW j i) : ktUi ,>* ^ ^ » ^ UU»lS* Jp iiLy 

i SJUkliil ifliJI ojji-l tU" UjLpI jl^L.1 JjUJI 

- (i i^jj*S~J OIjLpI Jp -iLTL » ^yu U tiw Jaj" jl o^-iall AlJtjJii 
^ ^ OljL^^I diL" ^ Jp Ju» r >. J, 

iSI>i^L 5a*LiII ikLw aL<w l-k*j t jl j^i X> 



i ^LJI iijfo ol^y-l oi* jl oTjLl j»j 4 ^Ul 
Ot ' i-JliLl U^iJtfl Jp I* ^ J-*^ 1 ^ Oj^Sd^ 
dill J V Ui» » LkJ V-'lp^tj i^ljLl a^IJJU V-'Uol jp Jic; 
4 i.slp orylji £r**> V"' ' « * J .J^^. ^1 J^j-i <jP' 

6U>Lj! J* yt> Ju>-jll JI_£~JI_j 4 a.ibJ.1 i~J*l\ ijijall 

JliJ t iJljJI ap^JI villi jis>-\ LJ J^-J ik^o ill*. i)U 

' e e e * 

ilUc-l jLp jI (J IjjpM jl <— ii l$l»-il u_j>«liil ii-Ji UL>ol 

JS"C~S ji iJl^«L 0_^J; (ji-il'j ' ^jJl J j^* J* J^t y 

jl j» t Jp jl i^l — i^V" t^ - *" i)\ i-j^L-Nl lJu J^U- aj l_jiJo L4 
*^«3I Jlisl "» £i 4,", .,^1" (^-iJI Jjkll (JL;Vl ^op Jl^ » jliVl Ij^Li 
<o[ JyL U-Up LjU- JIJ«JI ^J*i il'L~j j_ji»o.il ij^-l? ' ^ 

. ijiyk^j jl jl <LrflJU> 1^1 ^Jp IfJ jl 
I^Jp U JT^wto* i^S_^_wVl jkjl ^ iJLAl Jl jkJ LoU 

J (^i Jsf jl 4_-«uail jLiwNlj jUjllj jl^il jp SjmU aU 

: 45[ J_^_A. WolfoJ^ . i il>Vl JiiJ 4 vlJ^JI ^ j j lis VI 
JLS' jl j-tjj 4 iJl^ V jru»o »^sdJI ap^ yip ^LJI j^ill ( _^>- i) 
jl Ojl^ji Aicpl Aii 4 (^IjJI iJij- iSs — C l^jl Ojl^ji Uj_j 
^1 JJu I^j iS>JU 5L. J. J%>l Jp S> Vj 4S>a. 5aU 

^ 'A 



* * 

« ejlii'i/ j*j J[ ^b*; V i C— >■ ^-J £»Jlll jl ^jtflj : * ( _ s *ai 1 
JtUS'-UlJ-l <— ~*a» j Oj^ij iJl* JljU ii^kJI 

i r I 4j t; j U a;N V - jlii^ ^./-N Ji-^ 1 

J>y^ 4j J*; jl j£t JT JJfc jl i\ ) -uSl Ji t 5 >i)L "jLjat 

JLrt 4jl Jp N XSor JjLti'l 4il t *>*aD ijl^JI ifr^Jl 

cA A.jj iSj*"*** o'\ *aj>^-\ t j^*^' ^jy** y»Si 

. jlii^U V if^ 
Jpl i~JI i^kJ i^-UNl ol,Lil yi ^Jl L.UI Jlj U t i-V «*r-i 

ft e 

jJlAl ijjlf^ <!^>- OU-_jl>l Jij jrul *jLf *Liiji!l jl jyiOj j_}*«j£ 

si* jl t <J-U» ^v*i c_K>- i>j>«Jl j' j yr 'aA^'j 
f IkJI li* J«li t dJUi Je^; ji JfJI JflJlit Jp CJl ^jl>Jl 



l^-^y^^J^S LLaiil jl <Jp LilS'lU^ ^JUL Uli J la*j t jlS' 
Jp tv*^ ji l^-V j£c y f j*j t ^IkJI li* ily J* Uayic Uj^j V 

- olS^ Lull <Lf iJL$i 4 4_jjL»JI jjip ^JbJ 

c c 

iCOp Jp OjJj U J>vi; jl JX£ JJ^J-l s-i* jl -Aaf 4 iJilai* 

S 1 ^. 4l»*i L^L^J j& f t -LTUiL j-V VI 4 j£i!l 
J J*a!Ij jlSsi^ oU-!>Ua*ol 4 U^Ip j aj*\*r i^o-l iJyi 

j, 4 *\,jja 4.uii ^ijiji Jp i-tpi uSi ^ 4»^iU ^» 4 u a/uj u>> 

Jt4 J. JfuiW i~«_)JI l^"\~»-J ' •■ s J Jl *J i-^U- (J*' ^ 

J*aJ ijxr^ V ^ 4/^ j^ J>i Aii 4 ih»Sll 

4 (4»lk!lj »jlll *IL i^ilji) oUuJw jl ^'Occam's Razor ^1^1 
j» 5jfi-l» UL-^I Jj U^jp J olTC-J oliiidl jl ijjil jp Ijj&j 

. l-k>- i«*lii-l_j jlUll 4_-Jl_>>- (j^oj 

c c — 

♦bjjiil iJ-L: ^ jJI il)lJb-Vl J-J _yn JjJLl lJu jl jCjJs j^l_j 



4 ft i>»cJl; <_Ai^J ji )l t J&C i~-L.S/l JfliU ( JT_ji) 

V s * <j' ( j' ) M** ij^? ' ^ ^Jp jjjbv» 

j»«JI E.T.Whittaker O . I ay-J, ^JJI JSJJL 

lil j,- .^i jl^l Jp JS'p s-Uj Postulates of Impotence 

ik^l .LiSfl ^ Jii V-jl^ ^ ^ Jii Jp oi 

ijl >l dj+J» JT Jp j*«JI olJL* jtulil 

iJlp i>-j.s Ifi* £y (^1 ^p ,j* ' i— >jUJI Ip^Ai* 

^-UiV « i-Jjil ^jL« » k->jL>i *L J** li' 

oULvtOliJlj(i^^l))^jlJl ( _^^i^a^. Elements of Geometry 
. « ^-UJI ^t^l Jp IS^I >T JT JlSJ l^j t >*JI 
Jp J^Jb t CJlTeJ^ai ^jjl (^J-L « <JJ » ^^jC jj UJ> ^Jlil «Oa 

)) _,ru»j Jr* (.s^* ' ' o-Xa LJtJLl 



UjL^I j 4W, t « ^ » 0j lk; j c^J\ ji Jl l^Lo 

SjJJl ^llp J (_jjUJI OiJI Oil t j_^>*J.si <U*» U { y^- Ji t£"l4*j 
jl -lii t « OllS")) \+J>ji\ <jJI j>oi]l oVjil £bL»Jl iwJaJI 

« iJLiil )) J^JUl jl a-JjO?- i/£ lit CJj (^1 j jl jSsX 

« « 

t_>Li^S'l j Lpj lil <ul ^ ic Ji)l irl-l-l J[ LJ jyC LiiiL. jl jJU 

- ^JJI j^JI j OlOs-S/l J-J <^i - itJaJI jp iLiU 

gyll y> lJl*j S^iU 4»uJi)l JLJ d\j (1UJI J' £j£ j' y ^J-J' -V"^ 1 
il»L»» ji iSvi t iJlJUl LJ_>ip iJ*L~. <£jJ>- ^*JI *ij*r ^JUI jwl ^1 
Ujip iJ»Lv» jli t U-L>-j iwiaJI jp J}U>- (Jp IJjJ Sx-iaJI 

. Uo^-j tJ^ip jp JJU*: 
<_<l/iVl lu*, t ^1 l^^-iiiL ^jtfl Ji Li,- ^Uil 
jj*a*Jl JuL."^ AaJ t <UJLsU <«JLJI i_ilJ*Nl Jl^ o JoJI <J _^»Cj 

J j^rU»lji l_j<ub» yip j^UIj j^s- ^Ul W ' «LJ"I 

UY 



«JL* t aLa* SL>- j iJb-^U aJU jl Jp JJi ila<M Jp ^**ai 

dUi Jp O-jjli liiii £*j i jit ^ S\>^t» bij Ci/aJ iJLjVl i>»~ll 
j^lj L«i;l £fc»l Jil iLiill C^w-I JOJ t Jut S^-Sll j 
: jl J-lj -Ulj»j> J o^l -dp jidl jaj <. brjU- jj&b £fc*i 
y> ii~U)l ^ U 1 ii-ULi j-a^ (_r^ ^ ti oU;Nl 1 

j, jj» *H Jut r \>Ni ^jk. t 

cJks 4;AJLA!I jl t j±J\ Jp ^ i.Uil Jp Me*! 

tfjJl jJB 1 ! Jljtf dUi 1 ^UJI J»p Jl* 

j~J t_>U5"l JjU; o? ^UJI Jp JljU> 1 ittldU iiJLillj 

* * 1 



T 




^LiS/l ii~Ull t Ula:« li-J LS 4> l-U t 5iJ* 

. W-Uj iiS J Sh jl Ul Uj \^ t J-JI lA* J>lSjTl 

IfiiU. Jt*»J\ lAA viljl j^l ji j&N *l>iil ji JJ-iTU, 

j ii-iill £• e-Uj-Jjl J>-C jl jftM J* jlT jl J t oLJ^-l V^J?*^ 

Ol^-idl j^i t }yj\ Jib! jUll Jj>- iS^Uv iiit. 

IJU J> 4 <iitil «A* J^C S^ljj.i iSU jSOj i iL>U>-Sfl 

1 to 



jA>K U-fcp ^Ul J^ip kii/jj j^ll Idols ^UjSfl j*. Francis Bacon 
oU&l jf JJi j ^jjlj i dv^U^I J a U ^Ul v jdb ^iJI jl&l 

j Oli^Vl j 4 ^1 j| JJJJI /iil J*. ^ydJ jSjV 

. iiitll 

jl^Ji i^U- Hi ^JkJI lijf 4 C-viil Jjl SJvill iU; J*>U J 

*l ' <J<"' J*' •"^ <j)& *** V"' f*j>.J ' <j' n^'^'J 

»jJa= Lf'UjLk^i ^jjl Jp, 4 i»waJl jJv>-I t$U=f IfTljjjf jl 

JjP 9-i*J 

<^*» j^fi U j ijcl^jl jl iL>- el/Ob j-iJl -W-l Iji liU t iiA; J» 

i^>_ SAiJlfl JJUJ-Ij 4 4iij A) ^.IjOjl Jp 4_^£ 4,1 ipuSjIj 

l^Ui^-l J JjJUi Jl ^bi ir-OJI JililVl 4 SJUJfl JiUlVl 

5J».JLi-l t icJLaJI jp 50,^ ij*. UJUp 

JS>-I Jl, J; lift UJi^-l Jjju; Jl 4;j-JI ijii Ift^sl (Jll 
j^jll j» sjvij simultaneity J^lj^lj Velocity ip^lj motion 

. IJ&Uj interval of time 



in 



oU-^Ua**! jjA; CJljU ^ t iA-JLii! j lJU tr^J 
oUdk^il ^>-j 4 iwLlJI JiUlVl JjU j-U- t l^lp Jav <ii.s 

<_jlS3l Sk-»l_£j c iiLiil JUil jt£ j ^Jic-jU l^jiS' *^i^>ij>l 
li^i t jjjf Jjj olJ^Jl t^4»-l ii-lill <_ lilj t 4«ij 

. ^1 <sJi Ut~ jp til^ UU- 
J*£ Ji i iUJ6\j ^JkJI jl> Lfk>- UjIp Jaii IJU 

<u)Lil i*a)l>- oLJi JS'li* J l^t 

^jjp J[ <u»ii Uj_j?-j; jjj-C (_g*»lll <J <u-Ja!I jWlj 0*>^J^« ^ 
^U!l oUlk*i*j <i) Jl icJill o!>&iLl j« ^ U-Cp, c iiUI 

( _ r J 4i J t iiJi _jl IfJlP Uii. OL>Jksa.» kiJicM iA-JLiJI jl jJU — ^ 
J[ aJwj J ^b*i ^3 ; <dp Jii i^L-S/l J^La lit* 

^ U&i-I Jl Jj: iiJill jSl ^lii) jp l^iAJLill iiJ udtsi - Y 

. (JUl\ Jl ^1 Jj: ^ Jp ijli jl*. J oU&l 

iUiil jS( t ^Ull iiJ JLL«U)I ii! uk£ JJi Jl *l>)Hi - r 
^Uil j^i ^ J <. o* ,J ^ Mj^ <-a^5 ^ JJli^-l ^cJI Jl Jjf 

. iiiJiJI 3j4>-!)y ciibcS 1^ 
oUiL-A. dJUic^ «ua ^JUll jl t JjS/l t-wJJ UjL" iU 

t <ulp Jidl JJ-Vil vJw^JI Jp ijAiil <oAI ^r-Ji lJUj c Ifjp ULLu iiij 



^ ^jli J*-la; jlf j j^i i Ia>- ^ ^ Jiu-J motion 

iSyl-l i;*5j velocity ^Jl, CiU- Ja^y" <jJI aJ^I S^Ll < _ r - =i lii.l 
J^jc-J UU- CJlS'ii iSy>- » id£jl jj-UJj energy iilkJIj momentum 
cJljU jll ^Jl £jj J iJUtU ^ j*j c <> iSNaJLJ 

jl jji^jjl Ji»-J ">*ii 4 iiiLij ^.J* i-w^l l^i'Ua- 

i-j/l j_j£u iULJjl (^»_ytil Jr* <Ul>- J CJU- ijliJ C->Uik^« i) 
. (i *>w»lj Ol^rwC lf^« J^ « . * ..> J LI 

JS" Jlj^-I J[ J~">JI j J»i jlS" 4 oJUU l)Lo- 4 SiL*.s 

j\ iJ_,Sfl j^UI ^ Va*- ijJjz Jl Jkil jj^JdJ jl&S/l 
J.U >y JJLC "Root -notions" « ijj^-l jl&^l » 

<_> j — » 4 liiii <i Jil^ lili 4 jr«f-l jj^J <jLX« y«j _jl 
£_>Jl lA* ^ LU->- Ji^i ' J>*^' s "^* CjLUjJ uiw> 

: V. jl Vl 1^ U 

Ljij 4 < J-ioiJL< 0*Ij ji-J oN_jl^ jjSsJ j (( k^iLJ-l lAa J[ £^->Ji » 

c c 

j±- a>-jIjJI iiUl JiUJI i _,iv»dJ cJljU iLJiJl jl 



j4» i>^>w Anatole France ^j-j^j Jyki ij^f- CJ^jUj i 
i»~#M |iUii UUi; 4j_a! jj-J Jijj^l o\ » : JJWl 

. (( ^>y6j\j iijiii 

"Un metaphysicien n'a, pour constituer le systeme du monde, 
que le cri perfectionne des singes et des chiens". 

L-Cj.- J_^p Cjjc- Vi J? ' cs-"* 1 <i> Ja^ 

^ J«Ux; jl LU t o^^Jtil «0a JjLs U-C*j t j^ll J?- Jl J^tf 
IjU je- S-UJI jSUll joL. J J*>J jij t jU*i) iiijjl J^liJI 

(^jUJl jLJ^Il ' aJujJI ^l^f-SW ^Lu' A-Jl-V; (il ^Jk 

ji ii»Ju iijUdL. JuTtll, jjSvJjj^j t o\i%JI viiL" iiiUl jl&S/l 

Cogito ergo sum^^ uli jil j&i ti : OjlSoAl SjjfiJI 
ixJUll ji ^Jvi^i 4 iljSsiSl J^iij* 4-«a5H oi* (3-U» J OjI^jj 



4 1**^ ji Cogito, cogitas, Cogitat t ^ t ^ii 4 (.U" 
j\ telepathy JULJIT ^ Jj t jvC ji j£c^ VjluJI WJI» 
idll jxlj 4 ij>-_^ ^ i jLx^Vl J W-j A^U 

^ If-i; oUa^jJU t *Sjd\ oL^Juil 

: Jl» iiUI Oli^A jl j» (Jjii .Sjwj 4 Jl S^Uil jl" jl 

. vV^ 11 oU-jJi; j*- ^U;^/ ojTL. t jir 4 jjfi 

j!>Uj ir-jloll iiUlj j>^JI jl Bertrand Russel JJj ojl^ ^ 

iJU- (ji kliiVj 4 Ja-i jS^A ji jjA, _^aT jl c iJj^Ci (jt UjA; 

S-sUI j -Sj£» U; 451 AijiLl 4 ^1 Ia* l^ljU ^ui 
^-Ullj ^ j,tJI ^1 .bjj J '^bM ali^Nl dJJAl J^aJ Jit. 

j* 4 j .^kji j.u- jy*Sii ijjii ^l-Vi iju Jpj 

. <9) j^SJl J* a.j; soi .LjjJi JLJ br « Jpli 

t ou&i ^^yi ^ v i^ji jr^o^i iji ^ 



1 



Jl to jiu IJU, t ^Uil ^loi^l jl- Ulp JoJtii 10* jli 

^UJI OU«. U a.^a.» C^w>_j t U_yip jp -Xjvjj Ji^« ^f-y&y *yry. 

|j* Ji. Ut jJLJ jjli iiJLiJI ui t ^y>y\ (lUJI lJU 

jl iiJUJI Ciw Jj iiitUi o^_)L" Ji iL»">Ul (j^y ji pi-j> t (IWI 

J djfc J)\ j&>% oL-L^>l Jp jl JON ^Jjll 

^UJI jl &j lJu Jp_, i iyry f^l U* Ji- ji U ,>Jsi- ^llj t J>JI 

^ l^iJ£»s-.V Ji iULiJI ji_> 4 J-y?y <>* C*\}£S\ ^lJ^i-M j-c 

^Jlj (( ^ » J*A)I JLitii Jl^Ml J ^J^Ml liA JluT, t Jli 

ijSLi Jp U ij^> Cj£ii iJUM ^jifciJl OjO*» iJ^* OlpUi[ 
CrvjUJ (£j>_ jl ^n'-«>y <oIj kiiii Jp ^UJI J=rj (j 1 ^-^*! '-^J-* ' 

jjy J* ajJjJI y>=r J. ' ° s yry Jf" ^ *&*~£ J . 

• lS^ 1 (j^ill a* i^r 5, Ji J^ 1 '(jr 11 a* ~*?y* ^W*- 5, 
Jl » : J>»l U-Cp Jl pr.lj ji t la* Jp ii*.***!! j* jt£ J>j*' m ) 
*Ui t l^>« tCj '■^ *ijj>. lj* Ji t i olc[l ^jwill 
4 olcjl ^yii!l *jJ>S\ i]j ji a^ Cwiil ,JJI (jli"! Ol>JI »U» J js^-l 
j^UJI (ijl Ujlp Lf tfji Jl Jj»i ji J "UtfH A"\j&jjLJ*i3 

j (Jjd,jjj ^ji uo^ i-dijjj ^ji jl j_^ji J iiwJJ Vsic o 



\ T > 



(lip oljjU jl jj-tbu ^Ul ^Ja*. jl jj^j lib ^4* i tJ^L-Vl 
J>v" ' 4 -*J^ • <J "4>«-~ij iIai Lj fjj>_ jl j_^Jil 4pliai*.l (J j j£o 

jj& ai l^S/ ^/jliJ-i J*-, CjjUi jl <c£c j£l^ jjjji 

t 4^ J[ Jii, \^ jjUJI jlT •SjrjJI C-iS-l 

"j 5 ^ *LiSfl ^ ji Jaii ^kuJ Lji j^-lj j AA-tAaili jLa^-Lj 

Ul jjjOw i«U £UJI ^l-viw/ill j^o »UU!I ji 0*>- t->*j J>-U 

• ^-"J*J •• S J>-^ *LiVl ^ ji Jaii ^kt,.J 

c>U*» viUif ^aji »^| ^Uii j (i^^l » ii^aJl 

t Lie jLjLl. jli^cJIj t iJdl j iL&JI oU,jJI ^ ji 

* 

^L-*-^ *Jl» 4jUoiU c ijlp ij-ij <jp (Jp »j-a!I lJu Ji» u^..., 

. jl j^-ML 

j L^J_, t UU' Iaj^aa ^U-Vl lJu t; jjl iJj&lj 

(^kJI j» i*^£ J*. 4-CUl j ^yjU Jjl w*)l JjUVl 
Ui ij^vaJI OLLOI sA» Jp *j*ajl Jai,.w L-Upj c OltjjiMj 

t £il Jl i~*a*JI iJUjS/l tjw ^iji t iJU-T ol ^i; 
•pjjl ^wJl UU 4 JSJI J j^UI jl t^aJb ^.U-Vl JOy ,JJI 

y J^ 1 j ^> oi u->u ^ L^c_, t iuu k»u jir^ ^ jjj ^i j. 



J*>b>-I jli l-i* (Jp_j 4 SjJL^ ijj) OUL»-[ ££j lff~iJ OU»_jjjil Ulj 

oU»_,>M J!^l ui 4 Jill ^1 jUi ^1 J** 

UM Ji>il i SJIjj J»ljp. oll>_>/M y JtTI J 

a* ^ ^iSj^-J ' « ir f-r^-Jj^ 1 » $y*y)$ li yry 

* • * i 

Ia* J u *&, aJy_ Jrj ^ry. ^ ^> <Jj 1 ^ J* •l/ 1 

J OjAjj JbMl Jl jljlSll ^ t-^Uj J4* li* <J*> 4 Jlj^l J.U1I 

i Js^oiV; jL'l^l U*>UU olTlil Ml oySll ^ ^l^Vi si>l Ui 4JUi 

ift^JI oUWJ-l *>U» bo* ilt* jl JLcJLl Jt <. jUMl Jfcfcj 
jjJI iLUi* otyt *jt J* (lUJl lf-JU UI t jl^jSll £j ^\ 

^ LJS - ^lj 

^ UU. Ml '^M -cSO, 4 ii^ ji iLL&'jI^Ml J J*»Ml 

J">U j» Ml jb>» JjUJI JJJJI ^-Liil Ui t jl^*^ jJb 
. Jl>jJ>Jl c >!lj c Lpl^ 4 ijlUlT oJulfl i^Sh 
jt* t *l djL^- o o\ *Li*Jl A>-l J^L UwCp 
<ulp L>J h . ^» l ^iJI ^^1*11 y»*-l Irr" (^r^-i tJ^* 
*yj (J* «"^* J ^ 'Jiyi ^ JaJb^ j^ijl jj-w^lJl la a -i U-C»i 4 JJ 

tjjU ^jjP Jl # »j^a3l j^>-Ml *jJ-l M^ u ^m S } i yk^SI Olt; jl» 4 *l j^j- 
d;JW; *^i!l IJL* jli 4 ti\f- ij^oj 0^ jj» 4 ^*>-Ml »^ailj eykjjl 



( _ J JUJI i^tllj ^r*-^ jr<iu S/kjll iSj ' j^>-Nl OjU ,_£»-£• 

J«£ Ji t ,Jdb5£ ^kc ^1 ^^Ji-- jl^Sll ^s. o^d[j c 4J1&J 
jAj UU j*^-! jfl* v -t^ ^^r^ 1 ij^ ^. > *-'* UUail *j*ai\ 

Sj^ll til <-j^L«l< dj£* l^'j^* iL»^U!U t ii-Jji]lj 

V'J^ Jil OljJUll iiL *LiS(l o>a Ijllj U c cr J-\ 



. 'Lf-yfiy oU.ik.^C j^lijj (lUJI ^l&o Cjo- t ijlj OWJa^afi 

: olU} OUT 

jj^Ulj 5j!Asa!! Olt*o jl CALLS' JJIU jX-Jl (— JU jl <j «.-—>» 

o*^«u» ^>wi s/*^- ti *i~>j <u» ^7«ij cjjji j i «y^-\j 

kJoiji Ol*>L» ^ykj — uprjj^\ by} j£j>j ^*ail ^l&ulj t i*^s<aJl 
(jiitj Jro- <jj ' Sj^-lj (j^y^ i*A*aJl oIm oLL^iPk*! l^Jp 
jj£/il OUUi jjUIj j^Ul ji jJUJI ,»JI UJLiil J >WM 
' •jLA' ^J-f^ 1 j ^vsl^ 1 ' u^J^i ' 0' j ' J J^J *(^~" 

t itiji.g <LLJii Awii i_j!>k>-Nl |JU <_Jljp ol 

iwkiJI JUj 4 Bradley Jjl^ Jl Berkley Ijj^ jjW*M j» 

i'jJb.- JjL^l* liyb ( I ) J>-j J^-Ai UJifr I j>o- J>-IJj 
M ^ tk> e ^ ^ J^--* ' 8 U t> b ol . " 



01 JS'jd iiildl ,^as j nU ijl d[ » J JLj ^f} ,y U-jU. 

Uj& oi 

( J ) J ( ) 0l>T 0*>Uj J*-*, f (^) J ( 1 ) <J«* J U<>i 

S/»»J-I 01 liljJl jjf- OU**-"^ i^yw i»->- j^Vlj ^*ai ^jli U*Ofl-I 
<J ~*J?£ Oj^J 01 5 ./N*"-^ t^^y t*" cr*J ' *-ft^J 

(J 01 -law* j£f j^-^'j JJ^"» ~ <L«iiJI <J _^5j |^— 01 

OW» ii^ J\ kiJLU 01 V"'^ J S/f^'j ' ( ■> ) J (->■ ) 

•iyf 01 t iwiiJI o-U j A^-UU* i]i«i t-J/** <j (^^ly ' 1*^^' 

"*i>^ «>>*^"l CJlTljli i t5>*-^' S-l»-lj JS'jr* S/!*^-' 

• (■*)->(-*■)-> C^) J ( ' ) <j s ^>* 
JjL u>»- J*- ' « ^j^l J* 01.) )) : Jji ( I ) 

^U- 1>* ^l? t>* i* j i *ji 9^=?*^" **l 

. uu" j-tu ^i=jl-.mi iJu oi J* <^>_> 4 Jb-ij oT j 

Jl t lf*>-Js; UU^i O^la; O-S oi c (^>-i Ol>Jla-A» 

. dJJj J« ^i U i-viiil J 0_>^j oi AjVj t 4j-Jj*JI 



jl iaii 4 <L»^jl Jyjj |£" 4 i^wliil 9Jj/JI_j 9jl_^-l £• J- 4 ^ 

■ 

jS^J 4 ijPj-^jLl I^LLT^^*^ 8j^-lj 4 ijljjl ^U*0 

jl JJj 4 ijPj-^U 9j >J-l ^aLV 9^»Jl! V"l-^ OU*aJI JT*UJI 

c « 

iJlJJI Sjl_/J-I ^W-j-* cA; <3j^ -^Ji^ <j' iJjyJLiJI 

5/ JS' J) 4 9 >>»»il 

. lk>- <ol ij-jljl 

4 jjalUil 9jj^!l_, ijl/M ^-Li ,> Sj-UJI diU"^ t-V- 

e c c c t * 

ij_j?**JL U ejrv>- j>-L jl L«L»>-I *iJ»Jlj SiUJI (J jjli W i[ 4 ^sM 

iji^fldl oUiiU jij 9 jl_^«i) J^>j» f^J\ g-j> >j* j Vr-^J 
4-U jl aJuaII <oj^ (j~iJI (iU- ^j") ' Sjl^>JJ iljjj iL^y» 
icaiJI iJLinil 4_o-U«» i_>^«Li3l jl Cp- <J* <• oIjLp^I 

JLp ^gJI ^j* 5--<s» Vsi— 1 4jIs««JLL^h jl <Clla>- , 5U d ^UJIj 4 tiAJi 

JjjiU t^ji 1^1 ^ S^lil jU^-l Jl jj!V' ' t>*j 

4 Jjj>SI OlLi» j iijiU iJkll j_j^j \JLt* 4 OU J* i-te 5 



^ TV 



.eiiUUI JT Jlj; ji ju, * LS i jl 4 v^J^i ^jJIU 

"tfi : ^ iljl Ol&l J iUuVl., i^lTiijO. ^ _,i V,ju 

Jp. SJ»-lj t 1^1 ^ {£j>^\} iJjl It"' ti*- CjIjAaSI u u» : 

i.jJorf 1^1 ^ ^j>-S/lj <~»L»I 1^1 
aJ SfcUV *J UJl, jl^'iH ji t iUi J* u»j«JUai ^Je\ U, 
( _ r «L<»-[ <1>|J*-V i-LUJI ikL~j oLim jl i[ t *jso)l ^l^uli 

^jUII Jsrvli iiv «ol ^ _/**-^l (Ju^aj jl lJu Jpj 

B5U»I ojj <£fN ^JJI jj^kU i-Jli J^Jj ' >J! 
iljl ^ Ji, t l;> '^s* ilLcN ^JUl v 1 ^ 11 V^ 1 ^ klAljSj ' <Jji ^ 
i_j*5^JI AL«a* lij-lj ^jS^j ijilj 4a* 9 ji <i-*>yi <oiju 

oUvJi jTj. *^i5i j^o ysjdi ^ uu-i 



^LJI oU-^ J *Jyl« <GlTj LLii jl j&c jxJI v_JU» 
i£y>-Nl -Ui 5J*-Ij OlwaJI si* ^» ij>- jli 4 ^.J*^.) *3^~\} 

? <cli^ £>«-*f *i^l 01 j» iiUll i~Jui\ 

JLWjW iuJJI jo v- 1 - o* ^ of jJWl Jb-j 

* • _ 

Jo J^*i ji 4 itis***) jUJI iJLU, ji *IU SJ^j— , gWI JJU-ci 
4 ^LJJ J-wJI y CUi! j*JJ SJOJliJI i^aJI j. ">U jib 

*Li^l ^kJl Jo jlUJl jl jl * ij^-Lill jl, J>ii 

ajl^il) J»lc>-Vl Jo abw — tJ>_j-JLiil — <ui Cn>- Jo 4 \s.yj>y I Jai 

^J\~&\j *l i j r iJt Ji« iiJUil ji y> ciiJi Jo «— >4~^* ' Irl**" 
JJ: vl^ 4 iLiM jpUU* JU. J^(11p joN 4 J-iJ-lfUJl^oayM 



. V^i£; U*U ^ JT iki ^ jl « 

otljtj ^jjl iiiSJL. c-y J^i oUikJil J >T,J»^I iiU 
^S/lj J^S/l. oj^" ji Jl (lUU U,tj J iULill . J~. <Jl g-jijtj 
^ j-^' li 51 5jrJ~b ' JJ-^'j OU-jAll J»U;l Jf iUUi* 4 iaii 

Ja^llJjJli U <uAi iUi Jtt. £«ijij 4 (lip 
aJC^ISj t jkdl Jf-^^u-.^aJI Law of the excluded middle 

^>^i o-ui |iui ui ( i ) jir^ ( i > m 

(Je- * LS i!l lj:.^) jl j ( I ) ,_/»!>>- tiJJcyc ^^*JI *>-_j (J*- 
( 1 ) 4» J* «&cL jUuU j» Jv> JT, ( I ) %\ ( I ) 
jU t l&fi j\ 4 0>& ji AtM US"t$t «ji oj>W\ JiTji 

ijl^ i^l^b j_j£o ji -k<M iJl^ Aj^^i (Jw*i jl» t lx~>w» l-U jlT 

«ju<^ i^s'ir jj& t _i_ t ijiiiiii ^ 

4 aJI_^Li oa^l "< r Sle.yJ:\ zj JTjjSC jl a,^ 4 l^JLiU 

4 llv^ J^f 1 jj^. ji ^ oj\2U Ui> IJU j*, 4 iJlfJI olJsil 



l-l;?- !(-,., -A:; ,^1 ik!Ull ^ oAaj 

iki ja iiLll U*A>- ( *kij t l^i «uJli; iiJi oU>JLJI t Slis-JuJI 

<_> ) 4*Lvi oU»JLJl ^k^7 ojvilt o-U Jt>W- <jj (^j) ijl J*aJ <uJ.2 <Jiuaj 
j^jjl w£ t tiJJi ol t ( «_j ) iiLlI ^kSJ "*kii 

oi j&V ji iVA, J» .... + ^+ j~ > 

i Anslem ^Lji ^^131 *J>f. Jpl Sj^aJI J t *»l 

ii-'iyi jLS't- r JU- <J>j\*X\j JuUI j» Jjjk JJ-Vll IAa ^. Oij 

j>-lji ^ J ITUjI j^i gJb Jl gjijLl ,k-yi jjjU 



jl Sl^l JV>- Jp .^1 ^Jt jJaJ jl j£cj <. {jp-Zje j <-»Liil 
Jl <iLvaJI 4-JL.l <£;j*aJI jkil £ljl taji I-Kaj t Ja-i 

<>j 4 oJL ji j^UJI JjU: ^iJI Ja-jJI ^JiVl j JUJbdl *LiSll 

JjUi jlU jrwtj IjP-l. <U«i dy~. LiJI Jla^ UJCPj I SAA>- JjUs- fcjLi^j 
Jt ^ AjyuU -I*; <Jti t -*>■ Jl -LicJI 

* 

jr Jp Ji»u ji ^yjji t -u^ jr^* ^jtdi ,iuji 

L...... j l jki- ~*j>f.d ^JLiil j! y* iiJJ j j j»^Ll j t ii ^cj] s.wi»- o Vl*£ 



- <2JI <Jji JU- <Jp - W-U-j ^Sl lL>- 1^4; JiJIj Sykjli 
J Js-S/ jOJ a# 3 ol J* ' ^J^ 1 j*Sr^* 

. ( UY ^ JH\ ) .. iJjjJLl JJJl 
' • (J* -J**^ j j*^' "^.X) V - * (_r^**l -r**"' 

t ^o-S/l jjlJ ^j** <ojJ jjSC Sfi t5jxr-*" a* ' i-L*. 
: >j; A,^ Aj^. j$c \Ja J*, 

^S* 5 jJLitJl Sy»jJI j*kJ 0j& ol — Y 



. l^<» ^ j>-\ j-t^t jl — \ 

« * . 

Jwf. cfiJI U J»Ui Ji ? S^jJI lid J*Ui ji j» 

Ji obiJi ^jjl ^jwcll jj^j jj ? ^I^,.*- ijUil (j-v^iJI 

U ^-S'l jjUl ' *l— J' Jwf: I* ' ^>-^l 

J ^ If Ijl^l jtf"i | If b » jX! ( _ r li!l J«>i If t J* 

u* ^Jj^ 1 ^ ' 

. jJ-j (j-^JtJI jl J^i! 

j^kJI iL^l> iJL* j[ Jjii c iijL ilLll J_jbS Jij 

o^SM ^jUJI ojlyJl J— ^Jl JUj 4 Sjl>, Jl 



! 



UJbf \f <. Aj^>- *Ui)l J *Li^l -U,i lili Lii U*Lj litt 

^11 »uSfu t jyi jruL- ^y\ iJb-y >>lj t 

«^<iJI ^tajl -Uj jljjl ^Sj i (j<»^ U»j<> ^i; Jj 4 jjAjJI 

<J ^\iUl) ij-Jl; tjjj\ j\ j*a>-\ j\ y\s>\ ^"_JUjl *yi> j$> 4 ljl_/v>-l 

Cj\sf-y J**^ Ijf 4 *j«k!l ifj — ( jjUj <U^%-j — (j^iJ j»j t*- (C*^' 
1/ _/S"l *j-«aJI U jfla-i 4 bijj Jil Ol/i tj^p *j-^JI 

aJjAi <jy-\ Ol^iyijj OLjl^l iilXji iii3i 4 f.-*"-^ (j 

JU 4 UU" iibtf olW U 4 j^Ul jks cSKz* iJU_, 

^^i! iibiM 4 JLU-I Jp J">Uk!!_, 4 ^jiil iijjj 4 ( Jy- 

*^~» 4 JjjkK <_)p ik-Jwl Cv^il i*iJ_) 4 iilyjl ^bf-_) 4 £j» 

ii-^UU A-"^ 4 ^ji ^yy j\ t (fJUll ji 4 j\ 4 sij^l jl^i Ujtj 

^j-J jlWl ofj 4 ^A,.i» jy>>z a^j^j ol_j»~JI J jl Iji/w 

: j&ci\ j iji v^JU 

.LiSll ^ (IWI ^ oSl J-c ^ 4 « i jJOl 1 Jl jj- 



j» iLJL-V 6tw- Ui^p U!^ ji t oljiiJl j. U-tsV ^1 ^ b 
^tS *j\ J* j^jJI j >J> jJL i)l jSCi i^v>- t i&r**--^ 
OlliJ- Jl 9 lj>- ol» ' JiJtJI jLTjlUl ijy^ i iijJA OlWJ 
i^jil SjUJl jj^J <±~£ yu^il ijV^/ If. J& 

tjfdai; C% SLilj t Jail ji ji^aJI i-jMr^ Jl 4Jj^j jiUJl U iijJ^- 
WjI. ^JksaX jj&eil Jl JjjJUll J-C jUa^-tj t i.JjC Lii 
«^fi*- J* "finite differences" ( , iJl^ll ol^dl » oUiLJI 
. "infinitesimals" y> lS a)l oL'I^V ^.jU.^ c ^lUJl 

t J*»i <J Udl IJU ji jJ^j t 4lii» Uii (•_>*" Jj 

. J*Jl&l ^jLo- jrJ jSoj jl JJ ^LyM J-JLiJl ^lill v-JL-l 
JTlii m^-I^ LS J*jl ^oiJI fluxions jiodl ij* j^j 
vi-J^Sfl c_JL-S/l ^ ^U) u>_,>JI f& jiUJI c jo^dl ifb 

^-i ^Aji u>>JLai ji i>- c -u^k* J jnii Vi_, ^&&i j ijj>% 

frb J^i Aii J*Jldl oLo- jrU ^ t ^k!L 

j!* jjJdl jl alS»l ijl^i i UJo-j oU^ill jLc, V JljJI jl 

^Jp Cj\J* tln> Ijl ^JC Jl Jj^j ji Jj'il^lJl 



j jl ^LJI (J* < r »lS'i»-jJj l^jiw ^r>- ; ^ ' JJ^» 

^LJI *"Akj Li lilj t JJU J* li[ <c£Jj 

lS^>vU jl JJt c Sj^f^* i^v*-! Paradox iijli* 
J ( ^ ) jj^.j t ( I ) iW!l J j&il J. ( ^ ) £»jU 

ilUi^ OlkA- Uit3 \>js*\ lili (<_j) iJtil Sk»JJI 

Jl ( I ) ik»JW \* JiXJ ils-y iJU jl Jb ^ i £ t t-> i I 

^Slj 4 ( u« ) j ( I ) OcksJJl iS^iv ilb-^l ( <~» ) 

Jl ^ V^J ' ( u- ) & V^J (»4-U ( 1 ) Jl ^SS 

p+Ji Jr** 1 -*^ 4»l c ( l y>)Xf-o j^j jl ( '-r' ) 

jl JjM I OA i Cijil ^^-ij J( c /')j( t /') iImIS* y j "^"'j-i j' 

( 1 ) u* j ^ <i~. '-^J ' 'ur 11 tr* ^ ( ) J ( u* ) 

jmI IJ&a, i J^Nl Jp iJ/ ai ^1 ji jSCc M ( O ) Jl 

* ' • * 

^wdl o\j *L>c~j> ol _ J>-b «jU oIS'OIj - Cwl <ul Ojjj 

^O^jl <uOi ,^ijl ijj.1 y>j t iiU <iLii-l jj^* ji t jiJkj 



JT i jl JJUJI Heraclitus ( _ r JaJ»l£» Ijl* L»jU* "Parmenedes" 

0>jj j^>-Jsi U-Cp 

J^>- j»^JI ^J- iJU jj^j V 

t Ul^ J jl Ql^ jl j^j Ji Jul" JT dju \$~ 

.^vdt J j_£l! U-u-ij i Jp o»jjJl l-iSU, 

jU JTLiv. iJjAl ^jJb-I ^vap ii-^ Ujcp 

JijWl J Ijji jl jj oj l fl , "^ ! V ' ^J-""^ 1 <i»lJ»-l (J^^rwcJt j t <Lvai;« 

jS^a ^ t iybll Ji>JI oU^Vl (>JI J;>ji) JUJI 
jl J* 4 i-J^ ^ OL&J ^Ul Uil j^i" « JS^, » ji « Oils')) 

Jvii ^iJI t J^-^Jl Jjull Ij>)~*a ^j» m C#/oM i) : 1^1; gto-l JS^ 

jj&5 >a!I ijV ^ ji Ij^i » oi^ J* 



t *j\ i il^ Jl l-U l_jiU<»J ji 0_jAj I ji^aH ijl^ M jjiU* 

*u .ij^Sfi ^ M u Ji iv ^ i.V ^ 

">Ui jU 4 Uj J^leJI ^L-j- jl flux ions jiajl J i^l^ll 

iJl^ M ^.1 L^S; i-<j^l jjpj SjrywaJl oLJSsll uilj J* l_yilLl 
J J&j ftr^' jlyu^ajl i-Jl^N /wail i-Jlt" ^ ' _/w»Jl 

jypS Ji* t ^......Jl JS'Ll^ Jjtj <J Ol All; s ^-U ^jtdl CvlS' 

8-U jlj 4 <Lail« *lj>-l Jl 1$. .>_.,. i; ix^JaJI i^IjU>-I jl 

c m 

i»*>Uj JT -ItJj; >^*7 ci lf*r" J ^' tj^S 

^1 ^L-Sll 

*-~Jl j^j ji lil » : -oS/ « l^sfli ^ j^ljS 4»,,Jr)l J 
Jill <^)jj^y>j « Ltw jl i>wJI jl£«t< cjuiji jl Ji 3A»-I_j ili^- 
(^1 J>j«; \f Ail IjJb^l-lj « J«ii; i IjU js ttb ^ iiib \f*£. 

. lfl>-lA) (i J<cij" jUI jl _j* *-rr~^ 

^-sdu t iijiJ-l j i^c«lji« i^r^b i—~JI jlS'li^ <ul « CJlS's 



S^t^dl iUD Ji-** J^U j» Cj^l ^ j^i Jp SjASJl 

jjfr »j£]l C*J>j jl» » t o.sl-j!l j <J«JJ>C; ij>wx. l/lj jjSu-i 

Ji j» ^-JUI jlS^jJI ^JaJI J* ^Lii ^ jU SjU^JI 
SjTyp jj& ji l-i^i -<J>iyr >-~J SjUjH, jlT jl 

gJlsJl JS" ji Ji^-I Aii t <„-.JI j j>-T ijlj ^-U; ai jlS^ 

•jl~jl t constant conjunction Col* o\ji\ ij>-j Uil Jj 

JJU j M ^J\^i\j jjUdl ji ji JjN <^>-i 

L~*J, t ^1 1^ *LiSll j. Uj tji jTii i <. oljll 

^j^-J OUJbdl j» J,j, jjJt,j t will oljll Jf J CoUl l^l/il 

' ■ , r. » — » « 

^uij t ^ jjA, ^ ui^rsji>i jS/ io-u t ijuji j^ui j» 

* ' . « 

jl JfJl ^r-U t J> J' jSOj t SjIjp- 

• Ur^u* «->ls6 ts-iy V^ 1 J* ij^ 1 OV^ol Ji>»JJ J^Sfl jJL^ll 
U J> oi J jJ-l Ua~ N jtfjJ- C-UI jl^l ji Ui ^1 jjl ^ 



l-i* j&j i IjZe- iJUl Jl^jvtJ JpL- CJlTUa^. J^**d» l^jiT 

jl £^~J jl M t ^jJL, ibf ^ ui e l_; t iiU .LJI 
jl jl ( IJ* ijjci iil^ »1L» jl ^i. j, ) <jU> *LJI J*<: jjjl 

(jjJI J<4ydl.ijU t J^lj J^JkJ JLjJI j. ^jaljl JtuT, 

t (O ) «i*j ( t q) iil^i ( ^) t'Jb- Ua*i lil » 

i-ljAil ji Vl t ( j ) lj* a** ( ^ £ ) jli ( ^ ) j^lL UJC* a;I 

* — * * 

jl (jJI ii-*JI jLif-l; l>«~«w» ^^-J cAjdl lA* <ol (lAy ijJUJl 

y I}* a*, <dl»- j* ( j jUjll j« ikl- J HSi (lUJI i!l>. 

* c 

«-*•» lS^! *rr~" *»*^* Jj^ ^' (j* V*^*" iiJ^-lj 

i SJCuJLl J^l (lUJI j^Sf j/ M olk-J (> ^ W^cs** ' ^JL-Sfl 

^jJfr jjy i5L* ^-Jj i iLiM J» Lji" OlJ;/ *->jjl»JI J-o-i j ^j 
J iajljy l^i ^l/il; dil li C <La<L« JjlJU-i (Jl (lUJI d'lJo.I £-JfcJ 

-u-a CJjjl Jj a-L li L- JJJ^ JTljj jj^_ t j^*jAil ^ JU ^Ijjl 

^»i uii, v*j» j Siuji x'\ (Iuji j 01^1 ji t ^ a 



jl J-iLl jlT jl j t CfiJUl j^Uiiil j ijjjJU LJj>i\ i ^kJI J,L3 Ujlp 

. £j>)\ lJu j jSfl Uaj-w viJJJU 
. is ^ I ^ Jai- «J I jj^^l J^ I Jpj Ul tlJUt I <jl 

i!-»»JI Lit v_-^; jjl j^lj 4 ^f\) y> \& ' <j*j^ (J* Aey** 

jU JJ» X« slJjS'i ^f-^UJl JjJ; « CJlS'i) L~ai jl ^»p^ ? ( -r-r~" 
Ja,. » >J lA* j&j t l^JJ iJ-tJl iUjJ <J-i>- j -ol djjA~" ^Ul 4~JIp 
^Li jUjU iJ-U- ii[ jl t £w»l j _y l5s» 4 ijai _^Jl) ^L* 

j q^LJI Lil (J[j i *>%f*~p jOlifj (jS'UI (J Olilisj 

c 

OUp jl -W; . Ax~x^oJl ilixDl j jlijjl vJU>JL>-j 4 ^x^aJI obfNl 
i>* J*" JC^J ' {\)\ 5J A> t jJlWl jl^k elsflj AP^r- k-^aJl. 

lJu J U-Cp l^i-u vl*L*l aaUoJI J»Jj i i_jjU-l_j »I^AI i»_jlJL. 
4 fli l^JLi UdLwi <jj» j 15 '^ U^< jSf t t>il olf^l 

£^-»Ij l^ii AjV v!jJ>- IJIaj t io^P i^ji*- qIjj (j 4_ r -.j j i]^- Ji 
« il^ ^1 U » <JM IaSUj t *£j«Jl j>r ti ilc^ij^* j^ ap ' j^ 
4 (^jl-V»-Sll J»_j->- ^ iL-JL* j <LL> v!jI^>-1; *>*~j 

. i>«~cJl -Up If*;**- (jJj (_jJI 
W> f Wl ^ iJ >-i JS'JI J i*-lJUl jlAi. IJU 

U i^i JT jl j, .rffo Ji iJ^i 4 i>w^ll — — Jt ii!>\p Ifl*^" ^Ijjl J*- 

• c 

jl L^i^il lili 4 JoJu 5U»-lj i>wo <J 4_.«-. JS" jlj 4 Jaii Jo-lj 4_~-» 

» • » — - c 

i>wi ,^1 4--- jl ^jJt jl A;"^* l _ $r - jjiU ix-kll ll)IJ»-l 



T 



tAii l *Jl^l i>-jAi uuib jyh a] ji ^L-Vl „JU j&j 

JS" jl c^jjir<all (j-vii t ^.x*- IjjLpI J i»-l; UXp_j 

^iJ^Sll 4 iLai- IL-i (IU ^.jl- J iiUI vl»lJb-Sll 

U ^Aiu- - Ujh>-I SlaJ- ji - ei* -Up jiWl *JU- jli t j^ll 
lil 1 J fell J;-- Jm 1 jLpMI J Si^Ul i^jdl <-~-tll vr-Jl 
*WJI sJl* JLp 4 jjUaJI Jp jUI ^ jtjjl U-Cp Cs,Jb- jjl 
t SJjJLiJI i-jyjl ijyJ-l £_^l.> ii-fcjl ii^>- (lUJl jj&5 

^..o ^i" iiU ( _ r J» t UU" jL^^I £jl>- j£c S-UJI (tJ^*» 
t U<<ai jUjII ilA; u<j ^ Uial« u>-lj jl luxe : jjli 

ur 



IjiL. «^ j^l i-U JT ji ^ l*a*i 4 (1UII 

^a; ji : LjCj <. xs- l^k ijy ^-i^"^ 1 ii^laU 

JV: N jAi iJwfl 4li*JUI JC* Jai^ iLj (.uSil Jl ^ jJI Ul*u 

SJUJI jj&l ji ^ ' ^ l i>* 

»U&I i!U J* ^LOil la* j *LiSH i!U- ji a^- < Ujts. 

li,- <~a JLJcl Ub Jb£ M ^JUJI j^Jj 4 lOsr J-J- t5b J*J ' ^rr^ 1 

^jji ou -or ji <> i ^ tf-iii ^ui cW 1 V> ' ^ 



( ij&J (i| Jjjj j» ) 

jiuji -d* ^/ ^jui j.i>i jjii^rN jjSii cjit 

j» CS&}-\ <, dJUAJl j^Vl ^_^Jil J* ji ijLj)ll ^lill 

.i^-Sllj Olj^S/lj iUi*Ml jjJb V^-ljJ ^Jl iv-j" 

CJlT t .kii ij-Jliil io-UI i^UJI ^Ijsr-S/t olS^>- ill>y. ASJ 
l^ljji *bn-l, M oaj I^Sl iiitJl ji jXj oUI ^j»cJI 

OljLll a-U ^sr^\ iiiw" till _>aj JIJJI (I j^^Jj t fltf-^ 1 

4^ ijJlJjl aT>U ji >u-ji JuJ <? Ul^ iiU OlAll 



oir u.j ^jai jsoji ^ jjjiAii oSi f u*-Sii js^ 

j^l -u^-J It I^IS^» ^ l^ljl*- ~& V^j^ 1 ^U»-Ml Ul 

<■ isA^ d*\ y J 1 ^^ ,W l oSf .111 j ^jJai, 

lj* ^"-"jl j — i j t Ia£a_j *L— Jl (j .>* ^J L ^ a ^ **~0y> jN <J -U-UaXi 

i-wjdl jij ; iiil-lj Jiill iib£ oU-jj U ^U>-S/l jl J>\ji\ 
Ji-i Jl ^L^S/li Jiili Ui, y, jlUJ ( _^k!l 

* c 

<u^_^ l-L>u J-j jl jXC it^l jl _jJ*-»jl t viiiAl l^rwij iJL* jl 

t Ij-Jp jl 4j kiJ-JT Jj Jl» j » : ... X \ 4JL<ajl ^o^.lajl 

^..T.m.j ji JUajVl j^T^-o- Joi^i; Nl iJ/*0 jl j£f X> 

^» IJL, -0 Ja-*M *lyU jU J*i Jl OJU; UJC^ i 4^>- Jljk 

Jl, 5j_jiJI «ol^i» J"5U Jjjjiil (Jtf- iuuij «Sj?«jJI j j>-^l 

j ( f . J ^ • Jij>- ) o-^-j^ ' c>j^' J* ti^ 1 

i j>-l ^w>- « » <dLiu»lj iS^i-l J 1-*^; ^~*"l j' j* ' J*- 
l^jj; (Ju-a t U SJViJ iJ_^cll ^J-l J JJ itiOjl 



.0_£~JI Jl 

k-^JI Ul treductio ad absurdum *M Jl s.syjl *l j^ji 

JT» : ( V • ±ljt>. JlTiSJisl-l ^ Jjl 01 j-V.j 
c « yi\ ^ kJyw (1 U t «1>-U S^iJI iS^" 1 J**i J 5 ^. 

^jSll 01 JLSi ( M*\i — \ t * % ) ^L-jiJI 

* * * 

iS>U ^Jl *Uil 5>3l 01 Jfc-'tf «Jl J. ' i^U ti JTS^. 
jS^J j i^U -JI j»U tfc Jl j t J»- if/ 1 -! J *L-JU i^jl 



ji l-v s>3l jS> iyiajl ouijl -uS>i iiU^l Jl 

<frj^-\ Oljr/tU <J,^I i^dl ul jJJU- J\j dJJS 4*, 

' ^L?^ *^~* (J ^*l ' " **£j>- > ^ryC (Jk 

. JU jl Jr- 1^ t AiS/l Jl iJixdl ap^JI 

^ £fj> y iaii li* ^ j,i oir 

iyU* jj jj£jl J j^-j ji SjJiil <1» tTL. jj£j UJtP jS ^J-l )) 
Sj-UJI *ti lS>w j_£; U-C* ii>!l ^^io^ ji* -dUf Ji jJl *U^I 
. oUf^/l ^ <j_, ap^JI ^ J jl^u-Vl 

^tiai <j *IjJ^»5I ylji» J^^ ! Jjl^" Jr* <Jjl ^ ^j^i 3 jl^j 

OUUksoC y»ljlkll ^p^i ji J jl>- Ji t ] C£Lj\ c ^£' jf Jj CSn^Lo 

. ^1 V aS>I 

oUilJI_, i-Jill J ^l vLU; ^ .Lj^l j Crylj» (jl J^l ^ » 
la* j^Jj i i U^jwi; jSCc iuJji j jaI^i JT jV t Si/il 

Crfi HAV t- jyj s^iJ ^jll ^IkJl jf <, jJOi aLLL. jj 
Principia Mathematica « i*~kJl aaJUII luiljl ^.slll » jl_^* 
J *»-W> j& jl i>!j ' lijv» C^tjJ J Philosophia Natural] 



jlS" jU c *L*a)I j\ i^L- jjSo jl ^[ JO 

— 4^>- (J ^f - "— ^ ^j>«i* jlS' j[j ' j^-* (J^ ,j>y US'U* 
iS^-l jl Oj^-JI aJU- ^jvJdfi it J>-fc5 jiU - atf Nl jj ipy-JI 
<oU)l jo tfUJI iT>l OjU dlUj i JjSll 

jlJjU SjiJli t ^Sy-I (jJI Vj?^ (J* t -ir*"'-J 

^r~J-l il^" J L jyvi* <uU- J^*J iJl ^e>-~J-t i^r- <i <*J-^ i5-i!l jvcJI 
-u^i; U (i^AAy-JI)) ^-tAk^l ijfu^ bkj .(,>jr^ <-i^ j^ilSJl) 
lJu t XSyJ"l J 1 -*^ 1 <j J>-*i J; i l*-V>j ioUJI v-^JL 

lil I <cS^>- oUM ^->- jrvf- Ijl kijJb- ip^pjl j l^»C jl ^jPfOi 

<■ Jp- viu^ U li*j -ippjl 

j>-l 4^jw s^ii ( I ) jJJj U-tp *jl liili (_il ij*l*»lj 

«ls£Nl J SjUk.j jlJOil J ijU. S^L ( i ) Jf. ( ) jli t ( ) 

. ( j^J vUWI jjJUJI) 



^k- Jp 54JUI ilijjlaJl; ^IjM jj^ Ail U?lSj t t^J^lj 

JLi ^OJI JwUOl JJLUJI ^p ^^oi L.L.I ji iiiJb ^jS/l 

olT^w^l Jpj t ^Jf pi ^Jua; *U-Ji3 ^La: \S^.bji ^a* JUii - <dp 

c^U -Uj ^.... J l i^lki Cji U-Cpj t ^illail jl£Uj jUjJI ^ <LaL>- 
j&*> t»JU.j c dit Jl. ^ \ icJaJI ji C^-jf UIp ury'^'j 

UtJLt lj[ iaii i>fa>w> j^& jjjj t/Jly ji j«5vJI ijkj C^J>j\ 
CAJLJl ^ jiU kiAlj .Ijjj t i<J»JI ytljlkJ jjv^Jl ^jiJl Jp 

. J^Vl Jp ^l^i) ^i^^ ijJUl c^ij ijJUl 

t ( ._») (lUJI j ^>-S/l oUJ-l «J J p ^jii ( I ) jiUJl j ^ ^i 
jp -Uj jJJj olc—*- jl t j^jLL b jT^Uaii 1>X* dj-X^ \£ i i > % ^ca 

. U dlb Xp jl&l j. (lUJI J 
iui JUao iliJ- <^i Xp (lUJI j jJI ol^dl jf dJLii ijwJj 

Olp^j iJlJ-lj ilasJUl ilib -Up jiUJl iJU- Jp 



jjiJtj t Ua-^ oU^JI OtjJC) oU-^JI Uo4*i Ol^jAsi 
^ j» t iki- jc^ (lull J>> oi ti^i ol» 

J* JwaO f SJVsH aWJI J yU-l ji b& U* ti^ lili i a!U-I 
jli NAM 1 J i!li» » -ol^ J ^-"^ M \f j\ 

. jjt au- l-j Ait- au- ^ UjL^i ^su (iuu i^u-i au-i 

t l^L^U; J^l 4il>- cij lull aJU- J *i\ Ji u>U»i^ 

( ^aJl?w- i jl Ji 4 Sylillj fljJil £Jl oUilj jlU! ULlaplj 

J-£««ll» 4 j^* ^ * L5 i iit* OjSsj «i i-~JU i) J-c-ll jt JT 
. -u-p ^ Ul I^U jls^wv 

4 iotf)! j^Sll J-J ^Jd <Li*i Ml dlU N t J*iJl» Jjrr 
Jr*^ J 1 i>* Jpl "^J Jj^ J* 

^jjo Jcp « Csilill ji/i^l » y « CJlT» 0^ ijj-JI L'o/ 

( 1 ) ji (IWI J J-JI OlTlil 4iSl kUlSfl J jyf jjbjo M ^.Vu 

coWi y» ( i ) j> on jj^ 1 ti-^ 1 ^ «y ( ^ ) ^ lj W**- 

^ijl J-li-l c-~Jl jl ( i ) J oWl ^ ( ) 01 ji t ( ^> ) J 

Jup ^lUJl vJlS'^ All <-JL?Jl ^* ^ ^ 



UU .LiSfl JT jJi 4!>y\ ji JyUI pa* f j2JI jjJJI U Ji t oUjII .jo 

olWJl JT, 4*,b iliJ- jtp (lull oUr J J\ 

u-^J v^Ufl (n-> (lUJI <kL - jJU) ^ 

ijl^lj jjjtll <J U ^ M 9j Ti ^All oUilJI (IW ^ Lcj 
oii ^jUJI oUilJI ,iU ui t j^l J^o- JTJJ^ £u! Cfi-V^l 
. i.U oWJ-l ols> i.Uij ik-Ji ii^dl ijji >..„.,.■£, ji <c5Ui 
^Ar-** «kT Y/ ^ V=l J* ijj^w. ^sJ- « ^s^* 1 » 

jp-J-I vll^cJ JJw ^JJI JiAJI ^ s Ju, c ( Y £^Y/ \ ) -CP^- 

« C K 

jU t iiji" (^Ij ^ ■f-^'v olS^>- (J ./S'l _jl j\o~^ jJJj Ujupj t ^ipy^JL 
t iS>l ^ J -U-Ji f liU i £li JI* vlSOl iilW J^W 

.^'UJI Jl> <jB Jfc fL^Sll ^J- aJ&I ^>l 3U» jl» 
l^l; kJ*/<j ^*~>- (( iS^>- 4»*5')) jl^ J_yU <Lili 

^iS I^^^oaj (J j \c^r U-Lp j i ( ^i) ) <cS^>- ipj~» (J Albs' i_j^s<9 
4 jl&l j J^\j a \£\ Jp Jtad; iS>l CJlTliU 4 ^ JTi5> 5^ 
( _ rJ tj ^*AI 5jU>- _yb iS3="~ ^1— ^1 ol jW^i J**. 

Jp <S>I ^i" <l lil UI i iaB aJ&JI 45>l Jli; ^ i jl-Uail 
oUl^l i'^'jjic; ji \XmcX\ £^jl j^SLj o 150.1 J »1^i 
tjyiJi -tjyJl -JUJl -^>fl l*-^ (J* 1 sjuIc 

\<>Y 



O* (X j ^O 4 " 1 !>» Jl f-*T l-U, C J> 

- ^1 «tfl J jS s- ? J! iS>M tjya t SJb- i'rfcJI oUUVl 
jj£x~» jl&l J j>T 8 ^l tjv>.l lilj t ^cS J 4i> ic j( w ; JU i'^Wl 

^L-»-Sfl OlS" jl» ' UUjTi JjJI i.UJI ^^LJJ 
ip j — I jtJal i_^j>- jj; APjli io-U jl jyiyiJ 

4 U» bjji^- Vjj iiS'L- t5j>-' i>-L- ,y apLJI/ JL»I 
eJjb jI4a* li t l-X>-\j *f-j+~J jl^ju- j U-Uj j 1 I^.Uk.^l -Up IS^liS 

^ruu' ji JuM ^uk^i ju, ;r>i jf j,*.*; 

jjl ,JJI i^UJl ^aj CJlTjJI iS^-l i^jlAi. ^ t Ijli iS^i-l 

&» Jiy^lj ,_r-^-l 0l» ' tJ» Jij^-J i— jti»l 4 

jbo-UJIi t jtkSll i-^-ioli io-UJI ip,- o/\ j^jLw U 4,»w- 

. ipLJl/ J*-I_j J^. ie-j~j \*a jl^rwi-< 
4 *>Ui Aid- ilSCitl jl» t ^'U^Vl JajJI jl^ ^ lil Ui 

jlS^Cl^j t ^lok^^l JUj jlOpLl- jlio-lilU 



tjJWJ if-jUJl Ulj t apLJI/ JjL. ^U!AI 

. 4*UI/ JU 

i Ja~U ^L.Sl lit: IjLuu >rSll JTliil J*i jf J ^ 
Ja«J U jl JjU^U- i^LX* iiU 

ilkj jOat jio^ ^k- J* iJ t _>:> jLUI i*i J 

^ c ^r^o viili J* ^pail ' ^ ^r^J 

J*. <js^I\j JijUl ^-Jlsf-I U*lJ^I SJL^JLi C#i\>- Sj^JI Xr* 



^ ^jj-*- 0^ ^jj ^ SjS'lS' ^ 

£j>\y l5> '"Vj ' ^M* <-a^ i>* Cits' 01 j oUJlJ*-l jc>u 

its* Ujui^ j£c oij£!i J oWJ-i JS" 4 J^S" olj^Ji 

t <U>-_jJI ij~Ji> <«-»»_} 4 ^ ^ V"* ' i-^k^-jjaU* 

baJ ^1 4 Jl-^ JS"<; Jbji ^JkJI JjuII iili Jp iilj lij* lili 
J ^w- JS" iS^?- <UL1 4ij»w U S-^-**- i-.i' o^i* ^r***- 
. UU" £,y£l\ ol£)l aJU- jo*: opWl OlSvll »Ju, t Olj^JI 

Cn*^* J OWl Olj&l J o\e~fl J» JV^ 11 ^ 

<^!l oUjUil JSj t U^vto! yip i—*>-j L'l-^-lyip * — ^- : 

a i* |pi 1,^0 4 <Ue~» ilaJ- ^1 -Cp Ol iJU- JP U 01 *£s 

. *LkJ.\ JUL" x* ^"fcll cL£|I 

Oli^il OlS>: Ul Jiii 01 OjX 4 SJt iiaJ- JLp i-*. 

i^ii* 4 oij^u 

J U JpIjaJI 4 ^ISL* 
Maupertius, Lagrange, Hamilton 



\ 00 



>JI ^ j> \f Jlii Jb* JTi t Jti *J Jla*.l J& oL'L* 

01 jj Canonical ji ^La-ill ~ejj«a}\> <->jC i^J-\ 

(j *£j>- *]a. : , .s) <!U- Jjt£» O^liUll «JU AjjC If LiU- (Jt£& 

Jo«x Jjj; k^S o\ jfcjl jytf l;^ Laj t dbT j *>xr** 
oVaUll j lf*U> j& oljUJl ^1 Jp SjJjll Sj2U jU. 

: V^l 

: iS>l = «*,JI x ib&l 

: S^iJI =iT4-l Sj*^ a^ljj JJUw 

* 

i£ji]l< oil* < U Uajl J*-iJ <£yi)l 4 a^aJI ijj^o J SjjS'iil 

. «S>JU Jt!! jJ^J jyU) ^ ^ i-iM ibUll - ijS^ll S^lUil 



Ja~oi J « iilLJI *li> * jjJli _j* t <frj^~ i£J Jy ^ -kr-i 

£U£)h, SJU^JI o^Udlj ijjiU-l jl^Ml J Jul; UJt* 

^ jJo*Z l$A«u£ SjL- ^ ii^ 5 i»lk!l X} jl b^lku-l 
J jl JLS"VJt tJlx^ J ^-Jj t l^lj>- J u a>u Jlj^-U jl 

i JfljU-l j J5UI Jl. J&AI 

iilki! olSsll JU.il; j t LijL- J A»/i ^-01 Jj/JI 
i £UA)llj i-J^'j llj 5U »llj J <s>i 

U 45^1-1 iilkJI ObyC aJI yip >»JI ^rj 

IJl* j ^ dUaJj c ^UII j~yi t.t»l, J^i U "ill Ujts N t* 



. Jliil laA ^ ji J| 
Ji UU-X»-y ILL. If* L'o^ <^JI jjULil SJui^. Jl L*>-j tjl 

£_jJl ,j-«j£j ^»—J SJjJi-l oYjUll u? viJJi ^r'J ' (J^** 
oWl JL' JT jj 4 icASJl oY>Ull JL. i.Ull OlJ^I 

CffJaUl tf Jb-l Uj^ iJjduUl c/fcUll JU JT J_, 4 icJiJI 

^11 i^iU jU. Jj** L^*J JUjS Js-lj Jl-b-l ikj^Ll aT^-I -US' ji 
lj* Jo*. (i^Vl <Ij>Uil j 4 JlJb»^l |Ju SjIj J«. J*»; 

. iS>l OUT ^ JlJb->l 



J Cj\>y<~a!)\ i-UT i jJlJ-l _j £*-UJ iivai.' «J_)-^ (3 j' V***". 

J-ki jl Up Jf—, t iS^-l J l^JTl-Uj SjS'jji. j_*kll 
j \^~>. ( es-J-l (Jl* jlj «. 0\c~J-l -^1 J>-ji Sjf JfJ»jl» J 41 

jj^c j y^Jl ^ ^pJ yS\ ^ > j ^• u : u 
^j^L ^p^JJl Jii^ U-u- ji jjflj all J jJiS ^ U-Cp U 

i>— »■ «>J^ »_^l « jl-^ » ioiWl! 0^^* ' UjlA* J 

oL. jl ^ j& t UU- jJU i^JJI JLuil *UiJI J^U 

iL* Jp ^jS'lj ^ & Sj^i-Il oNU;Nl iLJL, jjJ, olk^l 
?>Jil jydl j ^J>i\ J1j JJU jj-V; j\ OlklUl J»jjM ^ i«> 

oll»llall_> J*j^-I jj-k. -uJ^-l J ^JJI U : J*L~i jl Lb- (j-Jl 

<tUjI jjfri ^lk>- Jj t j lA^i ^ JH 1 ^ ^I^ 1 

SU-I Sjlil jl JJU^i C-J i) : JyL ^TBentlyJ^ Jl ^jJ 

^iU il»Uj jjX 5jU Jp >Jj' ji J** jl ^b 3 ^ 

hj^yri h)*3 ' (J i-lToilfl ji . . . . JL* JUaJl j_,A,j 
J*>U- j^j ; o j^l J >Jj U W»- jl i^-jAl 1 ii i-- JL 



. « * « e c 

\\ \0 i-» i.Uil i^-JI ijja^) tljCijl *l>- iL>-l j jA; JIJ-JI Jj_j 

■ J[ i>-U- _>f iW -lory Vl J«^l -o'f 

L-U* ^ ^ V iU,Sfl J^' ol&l jf ( * Y ^ ) j^. U Uj 
t OjC iJU- J *LiSfl jj^i U-Ui t *LiSll Up Ji£ jT 

lil c_w/JI lJu, t jU;i i'ttt J^ai. j ijl&l l r -l»'^ Jif jf jSCc 

' -^'j - V^y Vr o^J V^ 1 ol#%Jl 

u,ij of u ~o.X, i-uiiiL ^11 jjiaJ-i iir jtf of 

j^ii j* iUJ> iu~Ji oiOi 4Tjwi jU.S/1 Ji <.ui ou^i 

U-tp, oUjll -o&U S-b-j -of (> bU^»j <^jJI jU,S|I 
jU t o^il jjlic ui^ 1 jfj J* ^ j' 1 ; J** 11 

J-J I S4^J -of Jp -dUU. J, JoVj fj»w V ^jOu jU,Sfl ^Ij J^alll 

•JiP i^ir-J ' ^ J^ oUUiVl 9 Ui| j^'u f j£JJ 

.Ol^il j 4/f"M ifryJl; iJyO -UUl VJL; 8*U£ 

Ut U-Uol oUjJI j jl&l ^UjUI -o^JUl t aU,Vl J*»dl lJu 
iiitJL j«JUflj J^* Jl ' Lr:r; t Si ^1 -JU- J ^f ,Jdbi(i 

^r-wiJI Ji. iiU ibT^Sl jSU IJa J#j t oUjJI j. iliJ- o&l 
Ski; ^y: Jtc of oU^I j* i^M ^aJ- -Up ol&J tjw ^ai J>i_ 



J Ig— ji; ibSvll £*j> y Jic Jp ( ii ) j&Jj J-^J>I j e j /u> 5-*>-l _j 

. . . . j ^ J Ja^-I Jp J*a^ i»liJl jJL" Crv; J-^ U-Upj 

t JU>II SJ* J*>U jJI iibil tf jjl 

« (lUil Ja>- )) Ja-M la* j!U, 4 lojl lit -0T jUjil 

. UjUs JJI vJl World line 

Jp J_^aJ-I jSLiu. 4 U,hx. j 1 4* Ji. 

. -Op ^ tS-^ 1 ^.ITs^^at 

ikfcjl j\jt J*ail Jp s.t*il J^dl ( i5 ) ikiJI ^ jJdH 

l _ r ^JJS zyr^ l-i* Jp.j 4 U-Cp Cjw»_j (_jJI ikiJI 

. « ( _ r ^i5l jll* ia^ » W Jil iSkJ.1 J J*il Jp S»t*l 

c r ri^ir - Uji^ sis ji. >*»Sii fL»?.Sii 

t UU" ^Ub-Sll Up ^ ^jjl UUlj OjIjJI «JU 

Sj^ajl Jfli^i iiU- ibi' j» }&H ^jc^ Xt- <oi ^iilS J[ iJwiJj 
Jp oUUl J^il j 4>-l>3 V aii iil>. ikT^i o>._y ji lil W 4 !5Ui 

\\\ 



t t 6 

J iS>J-l J j^->_ <il ij\ ^J r \ (lip -L>- t »J^Nl 

j^/l ^Jij ^jjl JjS/l Oy\i y> l-Uj i ip^JI l _ r J£j_j slaf'i/l ( _ r uL' 

Aji iJ- 1 J^Jl A>-y U-li** t i^-Jl i Jaj Ja»-o ^tjU-lS' 

If! U jJU ^JJI jL^J] il^l I A* <, jL. j 4^0 -uir, 
J £j>^ \jL* iiL-i vO^ 1 ^' (jW cS'j ' J*^' <j~^*d 

Ji 3*Jd\ o>i <. US' OvJji ju» -u, jp ./til Ul t £L.LaJI J 

( *)^- ^r^J *LaiJI <Jp ^JJj V.'*^' CLo- jl <U„—,; Sj_jLf I^jUj 

jl Ulla,:,...* Joj ^li t IJjO?- <zr-^\ iiSv-L* -t-JJ Ci^lt jj 

jSl (>c. aJ ^U-l X, ^Ul ^Ul jl 6yt> 

j u jSj t j jh ..,^ jj-^Lt ji -u^-i" *y ^ wSfi j-^J-i 

j-JI Jp jw" jj&l J *LiSh j£l ,iUJI J.jW jl jl UlSCl 

JJto- J~<C« j JJLj- J»jki-I dJU jlT jl» 4 aLL^j ^jJI Ja-Jkl 

UUli U.ui j-Ut t *I^JI Jp aLL-j: 4£ j_j£jl jli 

Jp Jf-J UUfj OLS^- jyt jlUll J»jL>. li^cpl lil U t V 

. ijU-l tiiib. j Jj; j OJ>_) jl S»L»iMl »o» JU jjSOl ^Ug'l ts-u 

UY 



oi lu jt^* «Ju j» ^iJa-S/i ap ^ ^jji j-ji ^ luii 

t Ulii-s. Jl J-wS'l (^aJI L-^U j« *j* (lUJI J»jl»>. jut 
Cjdtf-I telT Jj i J>i! Jp I.W L^Lx o^i Ut* iiiSlI V: g-ii ^1 
. l^. il&V jJI ijffl ^Ldl IjT> bli JJcJLl 

jjl JTUAl ^ Jl ^jj; Ji; jdl j i^£)l ^1 ji 

I j,. U*tu>Ji CJlTlil jl_/hi ji ) jl>il»o ^^^^l (1n>>^ 
c 4— a (^IjjJI Ojilil! l4*j^o>- (J i-O^-l 5_ji hji> ( <— ii 

. iiU_Ll £• L~£p jL«lw jtjiJU 

0l.~..la;.,«ll jUaJjJU 4 i—Jstiil i£ji)l J* 4—i jjiliil j >- :J 
. *»\ — JJ ^j-SjJI £»J*il j^li Uil ^y* ^3 Ijki jljibj jl jloUw 
<Jp \j>_y*Z \j*~j£ oJa tj ji LUi» kiJUj Jp, 

*ili3"l j J*Sh, t «J ^ ^wiJI IJU Ji. ji t oibj-l ii> 
il^Jiv. ^ai o-j Jp A,... v h:„«.U j i^^^l <j;_>i!l jS/ 4 la>- JUu 

(^^1 Wr-O ' V-'-^ ^sf» Jf-* »yd ytyj 

^.IkiVlj ob^JI 4wbU liili j i : ^Wn\\j JLj^JI 

Jiijll ^vii ej^all J iT^-l J>-U ji ij*^ 4 iiTL. i,..,la,:»ll 
io^^JI ob>«-iJli j^p^I j J*-^" •-'i* 1 *- £jj»i t>* ' •/"•^i 

^ UJj_y ^!l io^^jl <£>4)l t_Jl>- Jl 4.- ; k'Ju AijJ iT^JLl 



nr 



. <u5ljj <*w»^.J •JU"" <i Clerk Maxwell 

SjU c ^'S/Ij *LoiJl ji ^jULl jlT 4 dJJi J 
*j*JUl ^ryVl lJu ^bUj *Lki)l ^yi\ Ji Vri i>* t-^^j 

jlTliA t oU-U<» J 4»A< ^i^^J' kl>la»-Ml j^j jlT 

jlT, 4 J-JI lJU J,_> ^'S/l ^\y>. ^JU^Tl IjIjU; ji ^^JaJl j* 
£t\c»*>- £*a£ jl UU 4 ,_yl_^-l 9-U ji *j\ <> ll 

^jjl least action *bl Jil Jl. ^1 Iju. £. jis _jl j;^ <jy\jiS jy^l 

4 V"*^ lS^' J^' •^j-** i^cJU-l Ids' (JL> ' cy\ yd ^xS~ 
01 j»*£P j^SiJ^j Larmor^ Jj^^TU, Faraday ^bl jli JjU-_> 

* t ' e 

J~Jl jl J;>»l~w- ^ry*^ ^y>\y>- i£\ jl IJjj 4 oXjUM 

. ilJa-Vl j JUlio 

(Jjiixj jjitJU 4 ^ (J t_. ;J . J I ^wtJ <L... , > " JI 4j ^ki 0»U- ^ 

Jjii jl £*oj l-U 4 (\ \ ^y) i>.5j.A*M <cpj — 1 »j«*iJI JUil l^ic-j 
lyK" pj&ij 4 u*^- jU^llj jl^il J^W- Ji^j ug „,.la,;^»_ ?j; ^3l ^'Ul jl 

xf >yry. iSy.y 3 ^ 1 J jn 1 ' t^' ' j^*^^. "-^-j ^1^3.1 jjiU 
jfic jl j;i>. li* Ji« jl^lj jUjJIj jlxll (In 



r: 



«A* Jit dj~JSw» \*Xt- -oi "ifl c ijr^i\ ^ J*aiJl i>w» 

\*jj>ji\ Sjj-aJl; jU^lj jl&l ji j$> } J— aUJt dUi Jii ij^ll 

Ua^ » jjjAil JJ- ULi. c^ai, ^-Jl ijli; c .'b JiiJl Ia» Jpj 

J"5U iij>* lJ^I »Ul J«£ ^ j^c V J^Ub-S/l J-J ji C^ji 

i>jj ^uS/i ^yiji y, ^ui jiTj t ap^ji cjiti^. ^juii ^Sii 

•■A*' a^E ^ *i*U>*Sfl ol 4 j^l ^ JT -oaTl ^jjlj 

*!>** ^* ^^lAs-Sfl J-J JL I <£pM Ojlp J ji i A^ji-\ ifi-j* jfijCj 

-dp ^ ijjjl ^1^1 _,i ^jULl ^rySfl J LTL (lUJl tjij 

c .LiSfl ^ IkJ pf, ^p ^jull ^*Vl dUi ji U, . vUl J Jj» jjJU 

Jidl j£c loA, g\± ^J. J*i ^JUaj M 4ji itidl ^ A.J* ^ UJU»j 
<0 ^ij ^All Jj-I JP Uii tji y» t L^ljj dUi t 4^P 

mi j 

Jtc oUj^jNl ^ >ldl_, jSl <dr jl&l J*>U jw" ji Jb^j 

jp SiLjj 4 j&u J ouu^i air j^* l^jiiij 4 *irji&i j^u 

c tTL _,i \S>~. jjZ&Ml jlT*^ ^ l^^JlSUl Jk; ji jji vUUi 
jj^JNl ji Orffci i>tJl ; is>l ^toN OA^Sll jSf 

4j ^-#1 (_$^iJl « Aa jj^j jl^il j L-lj i} j>^j *ji Jp j jj<6S)l\ \, jy * ISU 



iJt, i^U 4lU diW L-»J_, t Ja>; J*-, ^1 jl jjjSll J">W- Jii, 

c ^ 

c-ilfl U t ^L-^l ^JL*. ^Ji*. Jp Lit jJ^ IJU, 

^ J>Li t£-*J1 <Jj*j~^' V*^' J** c£ji>^ t-jjL*! J c5*^' -V".^' 

Jp i^JlSUl ^Ijlill 

iijiU ,^jiJl ktL" Jt» SjXij t UL>-I O^Lap 4j ^ji"U JJU Jpl 

LaiUI j_y**JI J* taAp j! _j* Lu«j <J U iAe-j t Uj jaS iJUlS'ij^stf 
jlW lil !>U i (lUJ £-1^1 ^-dl L*. LV L* JTJtc JJI 

« 

j±yA> ,J>S l-i* <Jpj 4 Ly Olijt/^J^I jj^> L J^O «u! J^l— » jk« 

its' L*l_j Li'L'jil t- — ^ jl L>^ t A>«k- Jp iiLadU jj-^y 

ni 



ibT 1^ jkSj i ^iLlku US} ^r**^ 

J( aU^ll; i-»U»j jl U^c M t Si^t OjJ^iMl 

^(jj Sj,^ Jl ^ t .Ll^j U JOpi .Ji^li I.A* X* 

t iSj^cil jjJ^JMl -dp jSJj js^t * LS i c5> )\ jUll ^j-Ja^cJJ 
aJp <lMa.d» jj£j btt jj/£M t JJ j» sU-yi 

^Ijs- «k->. U'lTj oj^ai jl UUi <. JUI ^r-kill U» Jp j _yi£Wl 
is^-JI iS^-l J* 4P,- j£i 5j_^aJ jrl^v-* ^ ' lT**^ 

Ji^J jSCui t LV M ^ J&l JJ-JI oi 

^Jdl *JL& vJl jji^JMl ^ <_>> J»- (ill 

i£_/>&Ji ISLi&Ji 

l£jl£J.I jl J>JI jSUl ja jU> £-k)l jjiJl ..jljSL 

(_£j^J.I Jp Ut U-ljf Uajl t iJLjNl ^pwUil ijy~j> J* 

\"\V 



j>J >b J^ 1 iUi j f Ul ^^il CJlT i SjAJI 

. ijjJI ^Sri v-uS/l £. jlT <dbli Jii 

1^1 SjjJI j ^idJ iji Oljjy Sj-jj^cil *L jJil C^Ji 

iJU! oUJJl ibUl .kwkJl ij^JI i>*iSI 

. Ufb l><* tfjU ij>UJI 5jAU U&l i>JJI jS/ t otj/S&l 

. till v-uSi ^L^ 1 ^.P ii^A 

HA 



ji ^ W iSL-^ll jjUl j>S\ Jiill jlT, 

t ifU- ^bj A«Jy> ^r^j-i* <Jp '--^pl J^l tiJU-i 

. k...>, JUX (-JjLiJl diJi £yJ^ U*Jj t Uli Ulk>- SJUblill 

^ t> .> ^ j&j t U&l iS>l a»U> ^ j) ^oWMt 

ji Jb^ lJu j? k£~*y&\ l£jO LSj t ijljs- JI Jj4 4i IfJi*. 
Jl J ji Jj^/ 1^ ia i *£- *L£l-1» iS^-l ji U jry_j i «i>.l*i 

iS^J-l iA<l oVSlli viJJi Jp_j ; J>>dl IJL,- 4a~k!l ' l>Xf- »j\j>- 

^Jb-I .Iji ijSCil 1 J* N: 1 ^ Jr^' j^^l 

!£, f aU U l^iTj ^ c J»>JI 

ju, oUjf I ^4 t ^Vil Jl J^o' tJ^- «>D ii£jl 3UaJ1 

j^i u ^Juii oi>j ^-u ua. wjSii Jp tru jji 
^o^- 45>i iJbi oVT ^ is>i j i^i j* 



^Udl j, *ib£l oU-jAll o-u Js, iiL.^JI l£jl£il lid 
i^- J* *i>i oUj>- ^ ui ^jiJi Jiili i-u Jii ijJUf, ^jJi U, 

J»-l J» JSiJ Uji ^ ijl>-Vl iwXaII OljT i>^waJl ^JbJI Ua*; 

^till (lU i >T ,iU Jl ( M ^ ) UjL" j«- ^11 C!*JI (lljJI 

. jj^Nl jlU Jl <JLJ>/I 

^1 jl £^1* JJi ^-*P >. kiiJi J[ <Ju*Sb jl l^XCj 

j, ^Uk; J)l t jUjJI_, jl&l j jt>u»lj 4^*5 ^Lor-Sll j» 

Iffb l^w-i SJU- JT jl t *sr-" o^Ia) £*2s£ jl J=> y-i ^Jl^iJI 
*j oLj li itttf ilfll J <^5& -Mj J* 1 ^ 

ji «j»ai j. (.Lo-Sii su» jr j^o- ji ^i i ^L-*>^ji isCjisUi 

t ijC-^i l£jl£ii Jp s-u^ c~J iiliU i^ji oA*j ^UiNl 
ij^Jl^-ll jJiJl l-t>- S^S' ip^»^ J*^>- Lil g i v , t ..j l^Sl 
Jj^l* ^»waJ ji jli dJJJiJj ; i^Lil 

' j^" Jl i>-U- j til t iiL-^l l£jl£Al J o!>Lw 

ij&.i y iiL-^&Ji l£jlSUi j ^-Ji j'\ ^ ji uu 

. j&U, jU^i J olS> l^i Jp oljj-iJi Jjii 

t^J ' H-iSti (j-US/l j?o- i*!&jl ^*Ull a-U vUjT 

jl li IJU (Jp_, t IfJI (jjj; ^ £»fcll jyJI ji U Jjl iLJLill 
•LLXtll iUjSfl olJj ^*^' t$JXr^' t>* JV^' 



\V\ 



: ix^c ijlti 

jJp- Lj^lj*l > ya.j t iliJ*- "—Of^ ' Oi-r~*^ O/tM 

£jj 1^*4 Cjlj t OljjJI UjjL«j OljjJI iJj^~a (Jp ^l_jkll 
jl Ci^ll £• U IjJLit jlTj t »JUU-I A*JaJl j>\Jaj -VA*- 

e t * * 

4......J1 _jl jtj^i-Nl J* (Jidl (j*-*^. j^'^* tyj ^ Jr - 



SWT 



jiJil jU Ji. J^u jL- j£i J* S.lil jlkjM 

olSsil ^1 Sit* >.*K* *t» J* jU^i £_UA)/U 

• (JL/-"' ^ ejjJ 3 *- i-i-Ji <^iljf- ^ j*^ *• Q uan t a 
^ Niels Bohr jy iL-Vl ^jtfl t Ju^ jl&Sf 

^UANl J*>U^iVl ^Jl^i! Wr Soddy ^i_y 3 Rutherford 

iL» J\ dji i 6UL"^~$0* iiiil Olji jl SJjOJ-l ^1^1 O-tf"! 

J il>-Li* i^Jb-l U t i«»l»- viiU>-l jl i^. Jl_p-l> 

j-ioJl j$> J2» t iJjOfl viJb'Ai Oyl^ -dJfl-i U jtri ^L-^l 

. <. ?r ^C.... J <U. Jai l jjlfjlgyt ^Iji^Jvi; \£ 1 4_^U ( ^i>« ; iS" ( ^UJl^l 



J ^ciUI ^iOl ^!>Wil C-Lj jjl iiiUI ijjUl i.!)Ul Cilij 

Oljii *cr*^' Oljii j*^^ ^ ilryl_^SJl 4^^- 

ipj^« tS>^ oljjJI jlSj lA; Ji) t \S~ 

. t^J-l dili »>;l»U y ij\jJ>j iLl^ -W^k^JI olil^J- 
i> J OlJljJ" iJUUJI Oljii)! j t^yl^l 

0_j-ii>- JJii liJjASj t i^JI aAa ^jJu ^J* jAi * ( _ s -'Xj ' ^A£ ^yj 
kiiL - ^yiii* jJI OtljJ-l eA* jjcU ykl^kil il* j <, Ol>iiJI 

tHi ^ oi>i °' VV-i c>^ crrij ' >i" J ii" 

,3)1 OOUl j» i^Lkil i*aJ-l 'J. j viJllA; Afrlw 1 «».|jC dijj 

■ ^JAr* iJ^" ^e* l£/— J ' illr-J' *rr~" ^-^rs* '-'M' 

OAS' I Ai] j£ 1 JwiiX; tjfti ^ yd i yu i iA.ji' I i Jed\ s A» A*j 

lilts'! _jl - JaSi S.sul olji Ub* otj'l ilt^i t A»-l_) 

44k£l j-UiVl - A^Jl^OI jjllau JW&M jl^Ml j l)A»-i 

Wo 



iji \rj^- is* 1 * <jj^j t i>y Jjt j£J ^ 

i ^UiNl jjy" Oljll ( -ft ) ^jL-J iiUaJI j! ^ JOJbdl iibUlj 

(J»j«u t j ^ c^>li jlai. ( jk ) J^U ji o^-jj - ijtJl 
j£) 4il£3"l Jl. ijjjl *V i j =J i5t J fSJ- SiJUaJlj t dD*^ Cot; 5jIp 
^ bij 1^5j JOLi U>o- t>.«J JJU CoU jlui. Jl i-U i*-U-l CJlT 
. i^Ll C-jtll jlJ&l I JL» ^Ui t ( HA ^ ) JJ 

: drf&l - J^aJl jjJWl 

t UkJLl JTUdl cU; ^ Ujj- Cl;**. iji; jL" ji 

' , c * 

tj^ajl j^til; I) 9/>Us> U «CLfc sjij-^ -la— (J JJ-^I 

£Ja— <iy ( VV ,_^> ) Jiy iaJL-j U-C*i t (i u5^£>JI 

u Iji ^ui^i j\r ji» t jjodi oiji J oUjj^iSii >_ jiruj ^uiVu 



J>U*>I jU ji iJl j* l-U jl^jli c (_jutf>UJl ^^v^ (J Vr"l/* t>* 

^J*J .wslil ^ ^UJiNl ^J\*J>\ jl y> JjJ£ (^All 
Jlkll iJ*Jlj t UU- sa^i* j_j/&! JS'iilt «Jjs. -Oli iiikil 

jjl oU,-Uil j» %\ } ^UiNl jlT^ 1^ t JJA j-Uil g^.j^i jL" J 

. ji j_jJj \{Ji> iljij l^ilki Oljjt/^iSll ^^anj Jaj£ 

jjl U&l Oik j^& jlkil JjJ&Sll jl J^-j dJJi ,> S^jj 
j-UJi^l j aL.IS'SJ^Ij "Si i_,U. Jlp-Sll j £\»zy\ 

^^jjl^j ivii>w. Ifilt Ol^4j ( _ r a J Li«jLl JJ/JI lj ji Liij 

(_£J^-I ^LaX*! jl i>-jJ cii Uia>v^« ^Ui^fl iij 0j$*j ' { _ r ^J>i\) 

jjL?^ 1 jj^ i-V. >-^ij ' jj/^N j/; ^ *Si 
&&>\ jUj^UiNlili* Jf.j( threshold frequency *Ui^l jay ) 

J^ 1 'j-* 51 o^f- oty&Sll J*-i 3Wl jlJki. 

Ji t a/ai *LiSii ^ oUj^mi ju; ji ^ j»«wii i>wi 



WV 



otyyiJ ^'Ul U», . JU^I J^l j^'tlli iJ/; oA* 

^vvjjJLil •V-SjUK ijle^l *Ji/^ j ^1 j — «i 

t V^>- V--LJ>>- ^ Sli loji li! ^.Ul *^iJl U~ ( a^S'^ *U ) 
Jpi ^ Jljlll l*, - j?— iJlj JjjS/l jU_^l jJJ, lill Lij >j 

. UU* j^UJI IJU ^L>dl OAS'! Oij 4 jijj" 
i ^TjlSU j SiU <J[ 5iU ^ ^UiNL ;»U*!I Jliil J,l£ 

jAj 8 oS" U £yj>^-\ l-i* J[ Heisenberg ^Jj;* J»L*I <■ 

^(^JJI Matrix mechanics ol»^t*aii lSLil^J« tJ»j_/«U 

iL* U?b JiiJ iilklli t UJs-j io^^il SJj^ill SykllaJl J (j-Jj 

J^ji Ux. UU" t £UiVl tjj^ Jl ijJJl J^-C 
. *l^5sJI Sjlll ^jd-^ J 1 ! *iJ-^' ij-ol^iil KL>*Z>) 



WA 



villi JJ *j«ill^-»i jl U!A>- jyj J_jU- (jjl ijyll^JI iJiJI IjJI 

2l» J* Ml £UA)ll jlk" jl V^oc M Sj-ill jl il;*. J>j*\ MS 

y>j dyy$\ ^-1 (J*- liJ^I UI |»*^ (( ^<aJI )) i«jJ-l si* 
i>* U*^"J *^ (J* ^l*-*^' jU J.*^ U^vC 5j_^JI «ii U»_j_j 

Ub t ^Ll-JI J* (Jb-lj 1j_j/SJI i-.,.^...* u_j;_ji jli 4 li-u 

iJaijS N lili j_yiJI tJ j — ii ijj^ai\ e-Uj t iUfNl iki ^^uL 

o^j; lili, i £UA)li i_*wiJ Uxp J*>U*;Ni oUj^Sll 
. J Will «_-ta lili ^ jCi- oUjj^JNl jOp m»U Jl ^Ui)ll 
^1 - jJWl jjt/£Wl jl «. oUJI a^-JI oljL^Ml ^ U O^j 

lili t £Ui)ll j« i^T^i ^yaiC jl M - OljJJl (^Jff-l JaJ^ll jrvP 

J/" Ji* ilii j^vii ji -x^y jj/^M l-u Ji* 

OlijJv^M oljL~« Lily^i Ijj-a jl Simon j_j*--"jCompton 



li Jn,.,.<i.ll; i jL*« iS^-l iilkjl jjjIa* J»^ V"' • JXr^^i u^^i 

. »xJl 



: £W«U i-jytfl iUJaJl 

il;* *UaiJl (j Jiw Olisil o-U jl U ^ <^J» ' ii^O^ 

«jSl 4 Jixi ji j£c V ^1 t tl^Cioj ,j*/il \f ij>«3^ OlJb-_j 

. £» J*^ \*-ks- <ci>-j i<l^ 
Jp »Ui!l J">U JSsjM .^1 ji J* S^rjiMi ijl^i 
o^llM ijkJI 4>^> JJaJI LaJ jl J, i i>i"^ oU»-j iL* 

. i>w»lj «J^» j J^t jj* ' J^* kill A! 4 *j*<aD 

jj! I ^io ( ^ J&*i )((_/-) y ^<ail Ij-W^ tjA! jl (j^Jiij 

« * * * e e 

jliJ (ul) iilijl jl jj~azSj 4 l^b-lj U-y *J jl (jl JJ 

(^-^ l$il>- (£^-1 iili £*<iJi t j*l^'('- J )j(') jlr*-^ 

t^claijl Oaf jl LUli 4 l»^<s j-Uail £~j UA^- 

^^^i) ji lloUj 4 iilill Jl JL Jp j^Lsi* ( i] ) t ( i_> ) 

J!A>- jt-f-*^! Ji* Ji oli _y _ji)l jl jj^j j ^->f iiLiJI 

4 ( 4_» ) -Up i»U»)ll ji ^ Jj-ljl ^^zshuiJI ( ) 4(1) t^vJill 



. kJAuA ^Sj^i *— «^ jS^' S>Wl» 




( i] ) 4 ( <J» ) l ^ckiJl x>u» ^Sll J i O^J%i ( ) 

iL-JI iiU^I J*>U j» <dp J^aJ-l b^c M 9 u*li- ^AJI j-Jli 
£. j^Ui U <^\LJI jiJL* jl ( ii ) t ( >-> ) Xp Jn.jJIjJI t^JLJtf 

( ii ) 4(4-9) jtkiJI J«A •_-» j I J ^Uijl Xp 4 IrftJuj 

4_Jiil JUJjU*l^'(4 r ') '(l)J^ oA» -Up 4 Cu* ^lcm 

4 S»Ui^l Jl i*I*Jl iiU J. jdl j Jia ( >_* ) ilaJLM b\ t ( ) 

ji U j^k. \ JL» Jp_j 4 iJl' 5^ i-Jjw ( i_s ) OjIp ( «_-> ) t^i lili 
(J ^1'.J <j' i-C* - <J* ' ( *-* ) t***" <-H "^r^. «*b«^l 

. iiaJLjl (j-Jti -tp »j«fljl 



\ A \ 



tjJU 1^1 4 Ij^i U^-a <>-j\t?\ ijkJI t ^yjl J!5U ^1 1^1 
Jb JjMl 4*-ill j^'tll iLsa>- j* OhZ, ^1 Jtp o*Liu-Ml ji J* 

ji *l i jjiJl J cj/Ul j«j ( ^ ) 4_JiJI J"5U olillj ( I ) v_JiJI J">U 
^J^l U jUaJl j,* lJU i^j^j t lS/"^' Os^*-^' JjI*J 
»J»/w U c ^cjMl j\fb jl i^-j-^l UU" lS>>-MI ^li <Jp 

L&c kiUS (Jf- Sab j Jj s ykUolJ »W j^tl »JJL M « J^-ludL » 

. Uli J-JL JjsJI 

: Vrjil ijj^ailj ^ ulw if-l s^oJl 

<>\ Jp U*lA>-l t ^UiMl itJaJ jbj^u* jbj^> jMl La! 

^ Kj*~~>&\ Sjj^aJl jl ^i>\^\ J^j t Ol>-^< *j\ Jp (_$_^>-Ml_j t ol^-s?- 

c_«~jMi ^ ijf^li Sjj^Jl jij t SjU ^UiMi Jai-j Ujlp i_»-jMi 

Jp *y*ai\ jij-^aJ Jl AP> lit* OilTU e/iJ_j t ^lyiJl JiUj U-Lp 

yMl ji jMl £-JC\j i ^r^r j>^\j <jry U*Jk»-i t j» «JdL «ji 

J~S~i jljj-A M <... * ..« > J| ljy<aS\} <fr^-\ Sjj^aJU t j>dl l-U <Jp ^j-J 
£. jui3 jl^J/r jbjj^<» il»Lw l^i t A>-lj t^jiJ jL;l>- Jj t 

U *i\J>\ C—J, J»l& ii*>^p Vrti -i*^ 1 * <J*_> ' ( >*n y ) 
lj t *t?J^ *~0\f>- <^>- < U»j-j»JI ***<aJI (j^l^*- jfi*' jj 

J-?«i jl Ai^i t »jL»* cJ t <i> »A»-I_j i»5' ( ^>-_jl IpU-i ^Ixj 

\ AT 



. J jLi!1j Lai^l (j j'&^Z <L«-_j>JI Sj^ynllj il>-_j!kl Sjj-aJI jl 
[qaa (JIj L\^J t V^J^ (J*' ^^iJ 
ajj^ail J, I <L>-_jll 8j_>-<aJI J* JiXJ jl Jf~Jl <il_j <W»I»- . i-olii-l 

LIp f j«j t ^j/iil J UL&I -Cp ^pt^J oU-jLl JTjS/ 

ijikJl ljjr«^ \$~ ijJ^jt "ay Ob OJlS"^! OU-jll jl tjLjT J->fco ji 
^ OlijL/OJl jl eJ^/L* OLj>- (Jf- lf*j>v» vl. ijSjj Ojcjf Ji i->-jli'l 

. 5iU Jl>t L-Up a-UUJ (jiJI _>*JI 

»^iJl ^ SJb-i ^ ( \ j£i ) ( ^ ) jxA\ ji Skj> ^y>jkS 

ij^kJl Jji' 1^ Ol>-_^ iL* J*- £jy»JI j!>U C-Ii-Jl bl i£jl a-U 
t ( ^ ) ^_JUI J">U l^Juuj t ( I ) v^ 11 /. <^i» ' ~*?r^\ 
j^j i OU-jll j» j<S!l ^Xu jl ( ^ I ) iilill Cry J* 

4**^ L^tL> <^ C^c*^ Ji, iilaM *lj>.S/\ »J* (XJ^i ji L& N 

J'M jl tfb Up jSo, s UU CJLiail L:IT, L'j^ j^i ^ L^ -V^ 1 J 1 
^ c iLli Uy>_^- j Qj J*iil OJ£ jjl iJlij-AJl oULaJI ji 

jLJI _>l J oLUp L:i U^£ bl Lip J^J-I j£c ^ l^fks ji 

j oUjii - ji^ii jsCj» ji III. <ji ll^- u u^tjo ij*, ji&ij 
. Swrku o^ui yii^yi <uu j^" ^ ^u, ^ jiL-^i 
IT-JLjiji ^srSii lusu c^um ijui oi^i 

,jjl ijlaJl t <Ji>~S'^ ^j-«aJJ S.-JaJwj^^Jl i^JiJl j — j 

5^ '^j^iy jjjSii j» jr j »]t» Oj^. jLjji ^ ^uJ- jr 

ur 



. <c£ L<jli^l _jl <e»Ja-* 

jjl>»— j t^yaks^l j^-U^ljJI jl <_a^J ' 

Jj t jUjJI iksJJI ikiJI ( _ P ~i A^f- jiJLi iiJLSi oULi 

l£yt)lj <U*~J U t i^x^ai\ J tjjl — ^ jl jSoC ^1 Uil Ox-^jl 

l^S/j I ij^jltM <4^kJl O 'l>->* ^ru~iJ (J t ijSi UL»w> iJb 

Ji. ibNl, Ifjp ^J. Uli t ^1 jliiN ^wlSL. 

i>wi ^vJt ^^wi jl If- UjU- JjJI iL-JijJ.lj <L)^$£3l l£j*^ 
. **?rj\£\ ij^laJi ^^"^ J~o*' Jf- vIhxJ jl -LTtll; 



oliLiJI <p_^ (j^-l _>l ik£ J* ^2c! c ^ViNl iJ^\j 
«-b-l_> ikii t^f- £jc*M iisl! iJL&l iilkll jl Jjju jf- i iJUu ipj^Ll 

c e 

Uj*p iki Sjtj <L«>w iki ojlj 1^1 y> ^J>\_^\ i— 'Ijsf-l 

i_>JU; Ujlp aj! 1;a>-j Vlj lib ikijl jl jSCc t Ii^»_j 



OliLiJI J*- _jll ( _ r <a*j j _j^J ijrO^U; v^^jl iJ» Jiij U-Cp <ol _y» £*l _JI 
^ ^rvT jAp 1^ jjajjl jjl jUtJ.1 <Jp J-y t jUJJl SJUXi 

jl A,^ S*Uiu,Ml jJi Jii oli »I>-S'I Jfl-j t Ol^^Jl ^ Jil 

jsri e>> M ^JJI ^Ui^l 3> ill j^l Jp L.fe»l jT^ o^lj 

ilajtj ^1 5*Ufl^.l i^-ji jl Jjill Lxc t ^Uill Jl ^j*^ A*l J* 

S A* X* Oyj J* i>sJI jl « J\jo-l » J LinC iili <jl Jp 

1^1 Jp Sj .^ fl ^W-^* 

jpl iikil jac jl53.l J ^Ikjl jlAuli t o^t^-Ml oW^ 

iki ^1 ALP oWjll JjS^J l 'Ja , » j i!a>- (Jp t l^i JJLUj Ojj^iJl jl 

lil iJsuUl aJi* j_£yi!l j^jfk Jlco-*^ L*Li« iiJaJll aAft J*-^ 

. Ua^p <^.iU ^~>- 
t Jl J I ji*r[ J ^jii> j >Juaj a) jj UXp <ol J_ji dili 

j jwiil. j /Y j i jXl j jjA)^ ^ XT* jU 

( _ r J» jUJl ja iJl* J jOjj As-I_j Jil» J lijSU Ijl t lA&bj 

t lASUjjwUU j '/.Y jl_j jAJ J oJ_jj«. ^ 7.Y* ji J_^tJI tJlSvil J 
^t»-lj j-U J aJ^J y.Y* Sll^l iJU jl J^i ji Jaii L5Cc Jj 

Jav. j oii^Vi i;j_,i^ liij t iaSU_,i-i;u J yjM^ y.Y 8J Ji 

l>fl jkL. Jfli^ oISLJI akS^I ik,_> jU t ^1 >tJ>l J -aJIjII 
SjjN^JI SJU- Ul 4 Jl j ObN_JI iu. Uil 



U4 



JikJI i 7r J\ Ml Jy: V ^ t oJa-lj ^ J ^-wi Jjl 

J*. kl..J Uj^p UjjJj Vr^ 1 ^.J^ 1 ^W-j^j ' • • J^tll <j 

. ^1>A£ ji (i jj£ i) U djA£ « »-^*» » 



o!>tc 1^1 oU-jll jl ^L-Nl «_r~^j t>* 
j OU-jU *la]a^ ^AJI jJ-l jA> t jl&l J- jAs£ J>-b A*-^ jl 

Va. ( I ) iikil j oi jwrj^l j* ^ -v»j t ikJ- 
( I ) iJikAl J Ail l^i iiydl s JU Jtc" oU- I A* ^ jl» t ( <-< ) 

. IJ^Iaj ( ) iikll 

j» -^ycJJj J\^*A1 o*>tc 1^1 Jp : oU-jJU j\j r Jd\ jlA* 

\ Jit. *,U> Oli iyf J U^r^ ol J-^»^l 

Ehrenfest 

Jf- iiij i^i^aji. iLt ^JT^ \jJd>j ioUJl 5^1 iS^P 

jJ-\ Jl iii j £waJ AS ii-lail oA*_j t IjJlP JaiLJI *j*<iil JS' ( _ r -S\*j U _^Js 
k 'Ij i l,~lc- JaiLJl *j*aj 

^ j>.Sli ijP-Ui Ji jjCt ^ J t ja^aJi *;i ^ju; jr Mi 



IfjUoJj tr ^w l^i^'tjua; ji ji LUi sTjJlI o-U Ji. Jp. ^UiVl 

*Sj VuSoc U ite, t jsi^ll y cjijWl -**-i J *1T ^UiNl ji 
./* '/.«• i ,j->£*S c)V '/.»• ji _>* 

jNl ^yjj t ^1 ji jrijajl J>.| J i&l jj& oSf Sj-JI 

ts^ii ji t;t£.i J_j i iiUJi ^j-a Jjyi iSsii c~£*;i ISU t ^jll- 1^ 
j)i>\ lili t ^jryyj i^^w. <jjt» »jUj i-Ul vLo- j» »iJUi 
j^l Jo J jJI i*^-! J OU-jll SJ-i jli ^ISUi^l Jjjt J 

J i Ijy iJapUiu O^^l jli iilijl ^-Uaj jyy <_$l 

j^jCj Z~£xX\ <ui ^-W ^ijl C-i^Ji ^j-oi) 

* * 

* * * 

^ eU>» jjiS jl i»jxD JJ% sUi byw OjrwJ Ijl iL~£ t tayd j!U 

jj-J iit* ^^-J 4jl Cj^, t/'Li J*A>^ j» ^J>y LUJj t U*i 
k (j-v^JI ^Lfcjl £>U\j 0^1 l^iwiJl gy. JjjJ. j& J_jSfl 



i»Lll_jl kJuM i^i^iJI ip^Jl* ^p (Jp j^t t <_jLJ-I <Jp lJU>* 
Ji£ itfj — i *LiiJI J*>\». JisJ ijj-y. l^k'ikj^l J*, ij&dl 9j j|jj| jj-^aj 

* 

> • Ujlai SjJlA; iLiJI jiy Jl Jl ^ JJr< kil J* t Jfcll ^ji) ijCi* 

^ J jjui ou t ju-jji ji> tjj cJUw.i liiui jui 

*JI (jrfi/iJ* 4 0^~»>- U^ki sjJlOj ^11 o jUj ^ll |JU Jic 01 Lip 
J?-L. Jp l^i-aj 01 -*sfj ^.A 1 J* V* 1 ^ 1 ^ Jtp 
Jp 0_j^J 0t ^ aLaJI 01 Jp b^plj cornish « % S*i»ll« 

iijjll jJiJI lJl*j t 01 iJl* SjflAll Jona! 0l» t j?JI 

01 UwC^_, t ^^Jl Jl l!Lp JJLiJI ^oii' IjU^U* J>l 5-Jl.jJ-l 



(jAJl jJUUl : ti* 4 Jl dii lo>i JtSLL*}\ 5U-I uy; 

£-Ui**S ^.jil Sj^JIj 4 viii <> ili s-j; iUjll jlj-^-^ t JteJI 
4 ii^il J juwJI ^ _>1 ^Ijv Jjl o~U UU" 

. jg\ Ufla Jii; 
<^jjl *UkiJl ^Jl Jir_, 4 oUy^JI i-iJl Jif" 4 J tell lJu j 
( U« ^ ) iiUil Ji. Ij^U- ^jSfl Jif J 4 j^>«JI V ^f^i 
iuUlj jjjlj j»«J!j t -lLTI *Lai!l J*>U <T^-I j_jj^l ^Jl 
L'lo- j (jjiiil O&U J"iU- £j>*Zj iiyry ^jj^J 
iSj *j ij^ jl^ll t j&Xi sJudi U y> Jxiilj I-Aaj 4 Vj^' 

yLj Lit <u» (^jJl_j t i^r 1, J* jyt J* 5 *'*- t>* 

J">U JiXo"*^ o,. £%\ hj>* Jii Jjl ^U-jll ui 4 jiJL 

JJSM Jr* £^ Aiaj^-I 4 Ajs-'bli ilajj*- 6j» J; ' «-j>jjUl Ol&l 

^JJI O&ll ^rii -laiM (j-i J*> t J»j5lll O&LJd Ja±»d\ 

Sjj^Ll j^l^ Vi* j^l?*- V ^-^J ' t-jjj'^ 

^ijl jlS3.l W t u>/Ul JljJJl jlS^ll o^^il jl^Ll 
^ols-jll jS/ o Jj'i/ yiy_j ijjy* jt* ^^ry 



iJ!& i£jy*j dl£« J| »^<al! vrj^l ijkJI ol>-^ ^\p>-^ 

dl&l J^U Jisj -oi J* j Ij/i, uijjill JljJJl di&lj 

J*. OjjJ-l JjJb- isJaii -uij <ol i jkil "AJi JkCj 1^1 o^l 

tfJUl jlSUl Jjlk, JijJ jjjdl I0i tU- lili . ^lyi oN\^Nl JUi-1 

oli^yji Jfcj i^JUi ol&i ^ oli^i oVt^i *J5U Jis; 
ii^LJi .LiS/l 4J ^ 4 iLyJi »U-i jlsO ^ t If-i; 

£'l> yi Ir' i> J^lr ov. ^v^ 1 t^ 1 J 1 ^ 1 J! 

: AnJaJl JjLil 

^L-Sll ji JJUJ! iui»JI JUI iju dlf 4 j^Jl i>i ^ dl J-» 
' V> y ^r* 3 " & y*** " ^'til 



^jJa^a; Cj^yyd\ li-^-j ikiJl -Cp iiLiJb 0_jj_j» JS^-iks^ 

*j*aJI j-Ua* 5Jb-l_j i.i'jJJaj UXp tjl 4 <uk£- la* -CP iilijlj 
jl ^i- j iili* ^Jli LJauC iilsil ^jjUdl jl -A*.^- <il_jJI J*- Ol^ 5-**- 

4 iljll ikUl ^^i; J*- ^L" S.syL. Ofcjjji tilt I U lili 
Ijj^j j^Ml )Jun:,Jl l^jl><7 ^ 4 iiUJl lfd,«<j.i JjU;' 

. iL*^ ^tj (Ja-C^ il't^l i-JjUJl iUL- jl ^y-l if 

Jp iLJl j» tilti lil t Ulk. ILlk- V-'tii j JT JJ 

jjajjj j>\>- (Jp ^ J*5^>- ^ jl -laf -Ui tiJJuJi i^-i 

iil^i . *~- luU»l lil W JfiikU X A s aSLUI 

jl jr*.Af-~« V" ^ ' ^r-^' t>* /" ^ '/- ' 

iilk* iJlijl <lj»«JI j^W" i_ijS(lS'il*iJI -*^P t» r< i,ll) i£jljl 

<ol t ^r-i jUuc- jrOj^oJI jl JS'li iiJJjj UUii i Ulf 

^tCjM l-Uli lil U t Uij oWI l£jA\ JjSll V" 1 °y (i i 

j jl 4 Jjtfi- JlJ^ jl»*^! 

J* UiJ JjkJ 4iIW oljU^-l jl ^-1 Ujj 4 UU i^cilku 

J<i L/i^rr^l J ^UiNl jl^sll OjU lil aJIj 4 iiLJl ^Ucil 
. L.U" jlillku IjSj i ilNo/sJl j' ' <jj^ cjij^ 

i> ^ 4 iiJj C~J >_Jjl>^Jl ^^p^^l ilA; iijUll jl Nl 

dJjo ^Liji jjJli j ciij ^ji oU-i 4^jir 4 ^jui ^jji 

Ml 



iljil ijf J Ul 4 C-JlT -uOp Ujj^ j j»S^o" l^K} l^lok^l 

^a, t jLAl ( _ r A jlJt»l Jp -(JLTL, iSj>cj i\J.\ lij^ ^UiVli 

fit 

sJ^cj^l oljLll 8-U Ujj jli I-** (J*j t i_r>^i U*l dj-bi U 

<_jL»S/I jli 4 OjlTjl JiSfl J*- - (^-i j^lL -UJ i 

£A iLL* iyrj tj^jjj j' l~l*i ' 1^1 (J* ix-Jall 

. U y>l>Jl (Hp J ilJ^I 

>>-i 4_j!_^ ^ui)/i ijj ijj jiriid ji ^kii ^. aJuj 

»_i!_yJl o-U jl y> ^ JUs-jII ^J^^lj t Ulc iL'lf 4_J^ _/£ Salll 

U jlT 4 ^Ui^/l 4jjj l-li 4»wo OJl J^il l_il_j*JI jrV, iilp iJL» 

^11 V'l^l cL-XAj ,jA>-^I <J*> 4 l^Lrl *ljj;il5 v-^^. 3 JJli 

4 iilsil ,j-«^-l oLk^w J,»..>>o ,_^>C «-Ij j-ji3U 4 li* LkS"<j iliLiL Ujti 



Jj\ jli 4 ^jjA »U*i Ok- J^yll i/rj^l ^ J* J"-*" ^' 

SJl^ N Jl iiJj i~-o- uLkw (j-^ij Jr* 1 -' «j' 
iWt lAA JlSsJI ^-jj 

ijoJ-l 4 Ju, t iu»tl-l Vb-^J ^ t-l>»- ' t/rj^ 1 

c c * 

^j*! t »j$^l_J OljiMl bc-l lil SjrvS' i>-jJ ti| Uj_jU«i jl 

. . jjl . . CjI J^-jJ^j olyCJLJI J W-L L^i j ^.oiJI 
S^-Sll_, oljiSM tU- 1^. UjjUi ji M villi j» bjJ>- lit* 

ja U byy& <. J^lTojiji ^ Jil oU>U* 

J^aii jS/ SJl^ ^ iij J £«ki ji Li?- ja jj-Ji l-U 4 iillaJI 
4 i! jf^-j ii y^* ^rijAi 5 j_j-^> (_5 LJa*j l^sJU ,^1 oJ^Sll 

bl JLidl IJl* b^lku-l J J\ <- — i- -iij t oUjlJI iJ-*9-\ 3j 
|JU c^\^J- j£\ iillall j£a 4 Jl^ N as^ J> UUil UJ^-I 
JjLt^lj (J ^>.ij LJ «{ j'\ J-Ui^ll li* J*) 4 

lil yil >»j V'U-lj iiJjl io'V ^ (ii cstA 1 

^jbM (lUU &U> J\ ' «WI ^.U ^Vl Jo b^t 

JI J_^» (^1 ^Li ja; Ujcp ^ t ^Jl ifjll Jj^W ^Vi)ll 
J\l i>-j-U a ^■■■■^ cf^-xj ^ ' <U»_jJI 0_>Jl* ij* l*_/r ^< **-*JI ^ **rj 3 

^tja Jjl» (_j!l iXll Ul 4 oU>ji ti[ S^^ 3 — * V"' ti* *^JJ 



■ 

iV ^ Jl^l iiajl Jp i-JUdl tj>l>- Ijl U t Sj^-ai! aaJjJI 

, u*>u -ui^- jji sj^jji j*>u Lr^r 

jVl Ul t Jjj^isJl loll l-U gU\ JjU -u, 

J*aJ ^jliLl jlUJI lui/c* jl iL'Lill iiJL>*lJ <_£^-l Jl Jixuli 

. <ur o^'l- J->U j. Ul 



I is«jJl tj"L>- ikiil J l^j iuJail S-Uliv" J Ail ^/i/iil J* jlS' 

i$jjil CjI-UI : U* (jdJr^J Ow-i J[ j_j£3l Jc 

jV »a*UJI iUJ Wlj 0* ^riJI ^ jlT, ; iijJlll ^jllj 

e ' e « 

jl \jj>ji\ X6 i *b jjwiil ^A^-il Jpj iiiajl ^L!l J Ul t j^UlJli jl 
j_j£jl *j>- <_$l J^j jl b£c <il (J^- t ULc jlj^u* ^J>J-\j ol-iJI 
UojI_j oO*Lio ^jjl ^^as^JI jp. <uwa_j J UU" jjS^j o-u;^ 



Mi 



. <o ik^l ivsl^-l u>_5_£JI Jf- 

jo- J' ^ (^WO JL^Ij jJI jSl t UU" l^jtfl 

ila^Jljl j-diJ J fJ>jy*> ilftU^ Od^^ 1 l£»*J ' ^* 

j_>-U>l^l jSC (i U Jub^ e>j~i jlSdl ikiJI ^-ii Xs- 3 jUjil 
CjX*Zc-\ t jj- 13 ^ i3i^ a ~' t»-C*i ' i_r~^! ^-"^ jjC***i 

j^JlS S-uLi*. JSC* t iUi ^ J I b>J Ol&l i>j CJlj 
^L" iU&l i5sjlj c iSyil OlJkil Jl i^oll {jJ>)\ j iuir^juii 
^L* 5Uli pii ji b& M iU.il JUlilll eft ^ U ^jl 
ikiJI jlio CjL^I Ijly oi yiks jSl 4 J/cjNl eft 

i»UJI Xs-yfi^i jf- L A*j U _yk_j t ^j^_jLl_j OliJl eft JjJI oj-^I 
^>«J t Jb-I_j j jiijt J* -V^J A*Li!l <JUU« e r liai jJI 

j^llj t l^li i]\j>y\ U»p j J, <,4J tfJtfl ^1 J C-J iK-Jl ji 
(^aji oUjj^^lj OljAl! J_, i ^jJ 1 eft l*-** >» 

^Uil jlU! Lu-ljj J Ui t ii_^U J»*fc>-I Jl -UiJ-l ^^kll li* 

. tJ.sU- Jp ^..'...J ji iJLjNl 



i JU*I jwaj aJI i>-jJJ iJs;- JJUi j^d! lJU_j t A^f-j^u i\J3j\ ^ JU, 

^^Ji t 5 j j J>-b jl^JVI a^l is> ^ ji Jl jjiJI J,U U a^ Ul 

. »aja>- 5ji ^ kiUaJ iJL><Jl isH-dlj t SjjJI aS^>- ^«Ju" i>-j-0 
^ 0* oU>Jil j, C V ol&l ^ JUL- U Ji 

. JT<i!Ak;l jS/ ^ s^^i «yUi 8 ju jtL 

c 

Jf- j»\ <L~-JI uA«l £A SjiJI iS^s- (jlfcl J yy t^>«jl jl» «_^-JI liA 

^f-ysy ^U* C'a^. u"*/* ^rrr^ 1 0^ t iSj-^r i£* 

t 

lili t <*lko Jjt jl -ciJI^ j» Jja.ll 0*1*11 jSCo .i-*: ^alc* 
Ja J*La - jl U» t iiiJ- j, i^U- J ^IkJl la* Ji. L»lj 
^ jU- j-i Jjfji'if Uo^ jSO, i Jjii-Il j ^ Jit 
V: ^L- sjaLX. jSl ^JlI ^a* Jijji jl» t a^illj o»lilll 

. J-i-Ii J ^ ikJl (i^r j jJJ; ji o»V 

jl j_ji ^IkJl V- OaLU yuail ijl^ V ol^o- LaJ jjSL jl ^* 4 Jaii 
t oUj/^^'j ol;y_^]l ^ LaJ olj^S/l yw»i j_jSj Ua^j t aj Jii 
Ul i i II ^u>i ^uli jiu ji £j\£iu 

^IkJl ba^ cJli ILU* ^--U ^ 5»i ^>Sfl iJij?^ i«Jl 



Jl SiUi^L t ^Ui^l iji 5 Jp OJy i.U ^JtJ C- j^ll L.UI 
: jt, s Ju, <. UUjTi jjl *^kU i^jliM i^kJl jp «Jj-*Ll JJUU-I 

. jst i«Jall JLJl jli t fcjl~pl J y»l_^JI t-Ul lil - ^ 
. U iL-Jl JJl>«i~* (_j>-j^-' (1^1 jp iiiAil iijxil — Y 

. jUjJIj u&Ll jlM J^b S*u£ i«J. ol>». JJ* j&c N - r 

S»Jjl_j t iJLb jl "aiJ^- £jJ>J.\j OlAJI Cr- iiyLJI JW (I - t 
. SAs-lj SOa-j J £>*jU> OlJJI b^i lil Jaii IjJI J*»ji jl 
• tS** *^ ^1* ' J^"^ j ti/* ki»-l ^> ~~ 

Jp (Hp ilJp-i J ^SUdl J JI>U trial -n 

j» U (J'i-c?- OlJb-Sfl o Jub jl jji/ii jl UUi i-^Jl jjili If^*; 

. Ujt; jp I i* JpJ i yl>JI (Hp *Ijj full 

: i j JJl J»lfc»Sll j* ( ) ijfc 

i 1,^ i^** Ol jjlaj Jl j^JI ijlaJ itUJI oU-l^Nl J* 0*^1 JSsJ 

. ijjii J»U»Sll jp (f-Uil jil] ^U^oi; l/l \Mr ) ^Ijai Uj^l 

t jS^ll J l\j Jj?- jjJi OljjJvSsJVl j. ip_j^* t a. _- >».^JI 

£• JiS N «j_jvi5l si* jl ( N *\A ^s> ) \c# bjj t^Jj t IfjLp 

. jlj^u-L J-U^j J JUS l^.Uc>-ij ia^. CjLSj o_j$cu» OljJJIi klJU-Uj 



4 l^-sii 9jjJl Jp iiUajl i ji 5 j^i ( j_y ) J»ol ' i— 'J^l 

' l/*-_JJ-*-^I »ji " OljjJl £^_yl Jawl (J*- IJ~>- l-ift ^j->~j 
Sjjil jl ( j_g ) (j^i*! <■ Sl>JI J>» Jj-*i i>«-» 'jj^ 1 J*' l£>^ 

J* iS^ f*^-^. j^" J ' j^p-^ <jl ^ 

Ufb iSslI i»U» CJlTi^-l ciJJj. ^ t iiWl y OlS\!l j, j>Jp 
*V t *S\!I *JI ^Ail £l*i)ll ^ Ol^ll j. (_» ) eJjU' 

j^jsll ^L-l Je- jji ) j-li Jii 4 ijjUJ ULL. ^Ji £Uil J*-^ J 

^^Jlj SjJJI j»>o- J _ / *x~il jj^iljJl (j^.) iLjlajl 
Olji ji 1^0- J* t £U-J*Af i^i U J-j SjJJI j^Jj 4 ulkU flJil 
ji ( ) ^/il IjA t 4,>a:c"j ^U-lNl J>j£ jl J-TUl V^lx iIas-jjJ^I 
Jb-i jii Ji *Jl J 4 5j JJI jUil ^ J JjS/1 Jl Jk, ^/ x&S^ 
j If* tia* ^Jl ys^Ji oi>» ^ kiibj t >^i Jl V ^^-ii 01 jiJdi 
iLli jjp l^Loli J U**JI jl J^i iJtll SjUlj 4 ( Wl ^y> ) Ji 

ji Ul» 4 OjjJJ iJ>-lJJl iillaJI jyCj 1 jvu Uj^p jj/^Wli 4 j>.y^> 

jj>d Jjl A»UaJU i!U- ^1 J <0'l ( j_>> ) Ij ' A»li» jj^* jl jUaJ 

£l*-)ll jj^" J*»- U y>j t ^UiNl i+S'iZjx J* jj& jj^u j I 

^j!l ( dJU'^ ) j>li ^ J^u-I j»£jl iJaJ iiUI olL-kdl J j t btt 

c 

Jijvll j_>^j L.J^p ^Ui^l Oljil J. (_* ) ^L-J iiUaJI jl Jp 

4 ij-iUjI iLjkJl <iwaJI CJic-l iiUI JJU-I J jSOj 4 
cjL-i- iJjUil CJiO-*lj ilJjl JCa iijyt* J>_jjiil j^jiJl iiU» CJlS" 
<iiJjl ^j-p^j l«l^ J^S iL^kil aJ^ i^~*M Objjsll jl J?-_j Ji_j 4 JJ/Jl 



<Jk» oil*- iiljjJI jljjVl ip^^S' _^Jijj linear spectrum 
a-i* 01 OlS' ( ) j^oj 01 J^»j t cS' _y * Vti 

Ifilk A J«JaJI J SJLUil iilkil olj 4 UU" cjJbi ObijOl e-U J^»i ji 
jjl AMtlajl a jl AiC a:o y J-^^J ' J*' t_P J>\ j/SsiVl 

( tiki ji ) ^li ; ijjSil i ^r^l a "** ( J_* ) ^R* <i^' *" — ^ 

>ko iS^>cll ol; jl^J^/I *Aj>- j\ j»{> Hertz ( j ) Franck 
5i>il Ol;j,j£ryi l^. jJI iillall jlJLi. L-1T, t OljUJl 4»J J">U 
Jj! AiUaJI j» iibsil joUil 01 IJ^jj <. ^Lsdl X* jWl OtSjf 

J abj>-^ ^LijSll sA* 01 <Jp I* I j>-^l <->i ( J>! ) 

. bUi ^-w^ If-, Jlii^l j\j iLiJ-l 

i olj ^SjS"^ jJ-J 5j ijl ( jji ) ijli; ^bf 0' U 

i_ t S^S'Jj t OjiUI ^ jUJI k-j^—i l^^Vi^ o k- i ^wdl 

olWJl JJL' JL^ iUi >i V^J_, <, jl^V ^ V SjJOl «U» 0U 

m 



Jl« iJy « iilkil ol< • » iLJu J^sij Ji*^ ' k . ^ l; 

J* cS >^ <i[ UlJb-l ^ JiCJ jl Sj jJI iills _> t jJUl Ol> js 
Jl OljJJI ^0^-1 _jia^ U-Cpj i il/^rji jr\> *l_>Al j <ii<v« JlaJ ji \j£f M 

• ~* V*^j> '—" i>J V"^^^* ^1* J*' iSjf-** 

( 3 JJ» JJJ ) ^^i^ 1 es* ioJJ-l d V^ 1 lSj^ 1 i>*>Ul CJlT 

Becquerel ( Jjj£j ) cJtiS"! t V^' 15^ Ol_>^JI_j ^A^A J 

t ( , <*iU aljll » ^1 -U, 1c* Jl^l Jljil CS (iSjj^^J ) 

t V- u jpi ufb jk; ji (>j 1^ «]»>M 

(j jjLa« ^ (_j j>-\ oUU-il LaI jik; Jj 1 >_ ■•»%* j>- 

Osf t oU-Uil jry" d~>- t a)_^I ^w»il J*jl t <Lsl 

Y • • 



Jlp ejJ jj ^j*-*! <>->b ( 8 bj> i_>yu ) iS^l-l ^ _/>* IjjjvSOl y 

. ( 8 UU- ) iwiL ^> yu> ) iJb- 
Jj^Jl » : fUJ\ ^k^Nl 0£ j£c J^iil olL*JI oJUj 
i 5ji Jl £eUil iktJI U*Sll ijAJI Jyi V- "^o^ « t/^? 1 
j,* jj.il 4p_jJ l^u j£j CpU-il ikiJI jl^l ji Jb-j U 
9 -X*j t (^j>-l SiU 5ji Jl Jj»w( I ) eilil J* Sji JSj t ^UiNl 
t ^ oUbiu-Ml je- Ijjl/j . . . U$\»j (_>-) 5ji Jl 
sUVl Jb-y bo£ ILjt liALo ,y-Ui)ll J^cll jl SOpUJU 

Jf- OljiJI V; j»Lj (jJI ip^Jl ^j* iJUl SjlasM CJlT 

«jjl Salil Sjlj»- »>JJ- JJUf Jlk, J»jliil ^UiNli 4 Jj^lall lJu» 

t ili <wik; SijUl Salllj t ijj> ^Ui^ll jlL" ii>-LJI SalUi i Ailk; 

^UiNl i>Ujl £ .^1 ^ dsjJo- JjUJI Ijtjy jij 

IjJI J^jJI sjlj?- i>-jJ Jl L^lJu-l l^j «*ill aljil ^Jb-I 

J-Ull tj-j^. k >sallj jUiJ i Ulbl Jl i£>>-^l ' J-**^ <-j 

. jjUl 

t iSj>^\ ^f^Jf- "^^J 

aJ* 4SJ jl ^jjjtJU ^ (^i J^* jSj: i jjjl l^U-il 

Jwi ol j/z viJUi (>j t jJUI {\*J.y\ j\ iU^ill OljJJl 

r-i 



J>-lJjl »j>Jbt -u*l>-_, ojlJi. oi J** JUL" <ol £_U^I 

«lt-l Its 

j&'ilj t SO^ J* Sjj JTiJU JUL, t ^S^y.lSJl vkj^ 1 ^ 

Ja<M jj^i o Ji*i J">U^I ko*- j_£s jjl iUJI poljl 
jjjjC Ja-j j. ^11 i£*M icaill oljiiJ UU" L,_,U. U!>U^il 
jlj j>w i-jLJI jl i-Jui C — J jjl iwiiJli t j^c-JI ijVl a^*^ ^jolj 



LS ^i t i«Jap- <L~Jli lj* <j Sjli^l CJlS'o'J 

^ ^ _£»S'i w jU- J I l^S/ ^rji^j jjapl ii-JLilJ i r ~Jli 

CJ IS" lili t <uLijSsJ liij All ,JZj <ll (Jp j JiJl j_j*a< tW j c til! i 



jL^lj Jil Oli ^lj* t>[ i J»l _jl i»U» Oli 



Ji t Uf li JljU C~j Jf-I iili> J V - **! <j_>>o 

ijT J ^Jbt U J*. <jl <o <wi_, 4 Jldl L^i UJCp 

(3j_>ll ( _ P <i*j J*>«-» t L*L»ji _£«u OljiJI <Jp ^U-l^l I A* JoL-j 

J U £ f> l-U jlS'liU ' ijJtt ^J^ 1 

(^1 Jcp i/UJl <Jj_jll Cjj-j i-U- **j*a Lip- Jf-J t 

^jtftt t JUI Jb-lj .j^^i; Jl Ua^ ^hilj ^Jljil Jiljdl c^. 1 J**- 

j» tui ji^- it^ij i ^u-fi ^fb» jV-" ^ ^ ^ ^ ^ 

UU" kfc-*. J">U^I Jo*, t ^Ui^ll J!A»^i^l 

i^il ^UiVl J»liJI ykljliu j^UJl ^.M JbJbLt j£.Ml IJU Jj 

jV-" J* jV^U i^yc iui C-J jj^JI J Sji JTOI t 



iaii ( _ r J £U" Mlj^l ij^jj-l CJ^pI l-i£ftj t Jp J*i)l 

t AxjJall jl (j^lJ 5 *! J* L~*y ^U)l Jl» ^i-l iiUi 

jlill fliLl jj t 5^*11 ^--Ull jlU J UJaJI ol>^ <Jp IJ* 
/lip JS'Jj t i-JUa^-l c»y\j» lf^^ <L«j^-I ji- ttX* ^>J 

liUs-l 1«jUU; jl LSCc l^jj ^ y>\£l\ 8 Ju Ji, 

13"_>J 1^ i iiAil ^-jL LyJ 1^ JjjJI jSvje ybl^l jl iUi i UU" 

(JUa>-^ll (J*/^ lit iL^iaJI ' JJL:,..ll j ^-i- Ji" *S^>- (J»yu 

J aUdl oj^o aJISC.1 j» aUdl £jl . . oLi^, aJl jil o*iw 
^JUJU jSCc_, i oV M Olclijl /lip ^bi^L icJajl ^ jLp^I 



J?- (J t ^_>i>J i>w»l^!l apriori (( iJLi » 1^1 

. j^ijL' S-UJI icJJI oNl* Jp JjkjV ^ 



fl-Ul>w iljJl <J iUJI vlJjW- Jji jl ^liiil ,j~-J_j 4 ( jJjJ ) 

jja*. *U!I (^jXrviJI Aji OJI>-_j aii viJJj 4 jUjJIj 

jOC a*J i <_£_jj»JI a-i* jjitj ol^ljfJI iS^>»i i_j-U-I_j ^All 

jjJUl *Jl£l la* jl Uj 4 1^ j^l j£c M o'Ui CjVjU j. J, t 

*L>^£ jjl ol^dl jl 4 4*ill oljiJI J">U^l jUi U .1^ ^Jl 

(3~i^** ' o><UJI la* (_jJbo jaiJI jlS'la^ ioUJl oljiJI J^-ta 

Jijl* J j^SOl Ua^ iiill* _jaj -JUiij 4 j\ J>vwsaj ^'<~*a 

* ~ « 

. siy> u»j j^i ji 

l^j J oa< ^1 ybl_jliil lajap i^aJ-l CjjJt la* *^<» J* 

Cs«ai 4 J^tiJl qUJI JS^ ^ ' jj* 



ji^ Ji ad hoc ^yJI I -A* J*-' ,j» i»AiLl SJtoJ-l ^x^ll iJU^Nl 

ji \ci Uj Jii t LiU-AiM li* _^A> ji ^jjj^aII ^-J 
gjt- ^l-b-i \^\ oLLJI ijSL-^l £jl£il J f U* 

(j^i U-Lp jJJaT, t id»fcl-l oljjJI j» j! oU^llj jl£ll j 

t iliii JOJb- ^ oLL* >L>y\f- j>\j*\ tiiii Jjbd ( vii;*AJ ) 

a* pr* J**-) tLJuil ,y *>U» ul (>- t ^Ij t3U«J <J* ^j 1 -^ 
^-•Allj ijl^i-Nl ^ JJd jUe-l IjJlf iL/iWl 

. icaiJI »£jl l> jkJ ic'U.S' lndeterminism 



t 

Jl ( jy ) g iiljwML J^»_y aii t UU" sa,.A»- ^^1 Jp_j t ijjjl 



Y • A 



SjJdJ giji ij>\j*\ OJlS' <LUI (jy_) ijlaj <_jj«p- jl ^t^-l 

*] j>c3 ol^li- j SjJJl ji <u»l_/il j lk>-i ( j^j ) t iUU 

J\ SJjkli*. ^Wilson cloud -chamber ( jjJL ^1 ) v r >L>«-JI 

j Jfcli ^Uijl jr^laJ S^'ll* l^S^/j (jJI OUi^JI^'l <uij U c 4* yJU 

^L* iSL* ( _ r J_j 1 4jA*li*» jSvJJ ^r^ij «A*Lio ^li SjJtfl 

Ijjfc ^Jll-o M j£J_> t jUas- SjJ>- j£~J JjjJ-l iolai jljJ-l cJ^»i 

jJl iwilji <jt\jti\ oJli^l ^ J/Sll syil-U <, ijkJI 

Jjl £L>!I jL^-l iJUIj «. ISCjlSUlj! iT>l OUIh,/... J i^l_^JI 



J«*l» t S-*i-*>- A-i-i» ijlj il£iil J^- ( ^j^}^ ) ^-&>j 
ili>.^c If-^J jj! S-lTS/I ii^l Cjy. -j?) ' ilt-^lj j^'j £_iUM 

1 _j jj-aN _j ^il* 1 ' ^ Js^uJ UJCp lfl>~*j j^JI <C»*>«s!l ii j ijtjJail 
je- iJiiSsJI ^ X * >-JI V^^.J <-5 ( ) £^ 

j« ij-uS/l <cul>- O^ji i jjjl JjUjS/I il£i« Jjljj ( ^Jj-* ) l-l» 
^LJI olji 4*ij (^JJI >yj^\ obijO oL-Lill iiJlU J^-J 

Ob-iy" *t-_y**r J OlttbM l^i Ritz ( jij ) Jb-V ^OA 

jSrSll ObjjO! ^ . . . . ^ . ^ . i £ll . . . ^ . i <. ^ ^ 

iL* J* 4»*>Uj l^ ^ S-^-ljJI 't-yJ^ JaJjJ t Olpj^sf 



J,' JjJv^II £^-ljs) l»JiP 4jI IAa_j 4 IjJI ^^wSj <_j!l »\y j* l-l>- 

. o^wall OljlJdL i*»l2U Objjsil yL> J L.U" l£jl£il 
( ) 0>U jl JaJ Aai 4 jJJiil j ciiJaJ JJU .Jii^ Ujj 

ijlkp (^jlJC £. Jii <cS3> Vrj^- 1 k_-5'l_jS3l oljlJic Sjj.S'iiaj Lj 

( Jijj ) jjili) Ji"**^' iujWU i-.-JI ijlij CJUolj 

j^li jl -0 tlAJ SJj-W-I ijkJl J-^>lib (j^ci^l ) jlTUJtPj 

a^jj l>Xf-j 4 iJ ~+JiS\ ittU OliLv» Xp ix^sw gJU! { Ja^\ ( jjjJ ) 

l£jl£il ji iUlSJI iLSJ-l 4 AlSCiC ( £-j*jJ» ) 

viJJ-ijj 4 Sj-Ul 5l_jj J* S^j-S'Olil — • -Cp i*JL» £jk< C-lapl i*$L^S\JI 
i^L-^l iSljlSLLl jSl c ic JLiil *L jjjjiJI (lU, ( ^jfJj-* ) ijlaJ C-eJI 

CJ>j ^iU IJU J">U jl&l J iS>oLl Cj£J*JI ^i. Jp £ -1 

. ialll O^lijlj iS^-lj jl£il £• iiMp J ( £jj5jJ» ) ijlaj 

( ) ijii, iC-^Ji l£jl£ii 

( jlk ) <Jjl»- SjAl 1 J*-^ <J I*' ' »j-A)l a* Vrj 1 ^ 1 J^Ul j 
^Jj-a U t ijSL-^l l£j|£il Jjju; ^ ^JL jj/SOVl jl ijSsi Jp 

4^L-^JI lllOl Jp »U»Vl j jj-a^iS Mylaio 4 bLi. lijW ujfiU 

(^S!* JwJly t jj^JVl £ i^Ul ^ JiVl Jp 

^Ir^-Vl Jp aJ>rj jS/ UjM y iJot jlTj 4 iiT jj^Vl 
/"i Jp Sxafl ijijl V c-^JI ^^iJj 4 i^Jilil sjulili V 

rn 



r 



••UTj*. vI^jJ-ITUU" 5JUy £^1.y> l^lSo-l *M> j£ dbi 

. ^.oaSI J>-l 
SJijO*- CjU*» k_— j^SI s-U l^lic jjl *LiSlli t aS^>-_j 

<ui ^£ ^JOl ^IkJI Aw (I i SjU j t ( *i J ) J-**^ 
»4> 4 ^.s-U-^LL. J Ijjj/vi* (-* ) dk°% C-U Uflj <£jLj ( ii J ) _j 

Jl Ufla ^j; 4 IlIU U ^Jj^I -U- > l^i 1<T t ^1 ISCjISL. J i&Ji* 

. i-^LJI 8 0* J* J^X, ji t-jf; iSA iS^ <j~^ 



J> iwJj t ^1 l£jlC. J iJ^\j i»J U> ( i} J ) " ( J il ) 0^ 

i)J-Jii<*Joi.y» J-iU-l ^^M^J C iiL-^SOl ISwISUl J yUJl 
i^wv*}^! l^jl^vJkl (jrfS/JJj O* - (J ' j*^l l£vjl£w« (J £j^y 

* - ' i 

. ( il J ) UU ijL^. ( J l il ) i«J J>^ J t i] Ax^is jl L\~*» 

tJil^ ^£jl l£jl£_. jl J LJj J* Jk Aai t I Jl* tltl I SI 

J JoJbii t ( il J ) - ( J il ) j 5 ^ t SiL-^l &J&AI £ tfjJbf 

OC^-S' J t il t iJLj.Nl ( _ r vol4il — . J* ii£Liv« JjU j^JI 
t(ilJ-Ji])J^j r ._ ) (jk)J UpLa. JUj ( J il ) ji i>-jJJ 

* * y 

^jV^ 1 iy£ Le^" ( J il ) j_>& ux* <ji j^yi )jA iJu 

^jjj^I ji t (-*)-! ( J il ) U-Up Ail (jji lj£»j 

Ul t iiLo&Jl &J&J.1 L>; jJI i>wJI ^ IS^JlSL. LW ji 
U-y ^l ISL'lSL. jli (-*)-! LrvT ijjSC ( J il ) jj& V Ux* 

. If. iJU a£ ^ iiL-^l VSC_JVSCJl( ui 
tfJUi ^i>U iiL-*^Ji SjO Jp bl^i i)L. ^ Ujcp 

ii^-Nli j»5^JI iSvJl^L" (j UI t jj^*^. IjIiJj iS^s- jj*aj *Jp 

ojj jp ( ) Aj^laj (J eUbl* (_$-Ut ^yJl J* Ol^jijj jii tjuaj 



tjli. lOs;. «^iw» jOu a^i j£i t (_* )J IjjSC ( J il ) 

. ( jSjj ) i^uii tf>U Ji iSLjSL. oi>* Jj>w- 4i>Ji 

JJLc" J* J^l j£c J* J*Li ji ^JJI t j"^l taj 

. . ^Ikjl IjA 

£j> r jlj-ui UljU (J t ii ) jl ji ^JJ-iJ ii^ JsuJ 

tjjjiit jju«£M £ Jjllai ejjyJll ^ iJUbj <. U *^ 4$>- i^Tj 

dJJiJ ^^-Ji jJJi t 5jiJI 5l_j» ^ J* jj^j U-Up 

iib* ( J i! ) <j O^S J^* 5 ^ ^>"o" N Ujip jSl ~<ju»- 

t !>U JLi. JjJ Jf. J _^aJ-l j uij l^jlU? ;(iJJ)jp 
f IkJI j^_ ^ ^ ( J iJ ) ^ j£l #Jd\ {J a^l ^ <J,i 

*i <i-^ f 1 ^' ^ ^~»- ' operators o%U!l £>T 

f 4^ > • • UjJi i.lyu J>-j J* LSs*. bl ">L^. \jA oLLJ! 

• (3 ( ii J ) - ( J il ) 

Born ( o jy ) j^j t ijkJI J ^ ^ 

J*:»- »jjj/v» ij tip-j £-£J iUil iliww Ju»l_jc- lib* jl Weiner j-ij 



JSC^il l-u t ^1 ijkJ >Tj£i jlf] (j^ ) i>J 4^ 
Jl ^ii cjIT, t i^i i£jl£il s^Ip 

. . JJ oJi U <- i ^ ^ ^.J^' 

kiib ( ^jfijjk ) J ( J ) j JIju-I jl *LJUil 

JJ ,y UjJ^-j ^Jl o^Ull ^ Jl L (^ijj SjjS'^il o!>UUJI 
JJaM ^ dJJjJ Uij iSLi&ili t i^l &JIS3.I 
^IJI j^wkll jl Jp ijbjJl j&j t Sl^~i XS/I ( p&l 

iSLi&L. j Uai~; ilSLx. J>- - ixil ^ l^jJii U c^j> 

jl t ULc jl-U ^'il jl ^Ij^il t_-jrwj jl UUi vlJUi £«j IfU- 

jl U"b /ii 

Jj^>liJI_j t JJlS^-l a-U j_>~a-* J^ (_s* «~r_>M l^j^il jl j*>- Jp 
j jl JJj iwiajl JIIa» (i-Uaj Jio ^/ _jl JflS J# ojj*»l.l 

olS *_jjl>«ijl k — *"^' 0" jj^. •** VrvA' l£jl£Lil o-i* 

. If^fi jl jrJjl* 1 ^cJldl 

ofcoji-i *Li*Jl iji^s'l ojlil -S^J i-.ljj j ^U!l j*jC l>£s- 

\-X> jjj^jVl olo~>JI oA* j>-lj t » ~j lif; oUj^aSs!^!* OljAlU 

. io^rf&l i>^Jl jl j ji^Nl j» ui (j-ai^i J\ c 6^ 



L-lyJ cJJjji aJ_ja!JI bL'L-j ^Jkll jUITtl^&l jL" o_>£j 

Lai ; il'LJlj iJLaJI jljil J*>U / jl jSo: oljLJI «Ju 

iJ/^s jUI 4_~jy jSo: SiU-l o-u j_j t g^iLl *UkAll /* oi 
*r~* <j' ^"^J ' APyvJI ^r^j ^dj'j-* ^'j^—* j ^-LS' <-1j U jl/v^J*^/ I 

A< t £^Jl l-U ^Lij jLv« J iiJj iJ-W i>.^i Ijl 

OljL»« tjy^J ji ^iyj Li'LUli t i^Jkl Ujjjl J^j LJU- Li.^:,.* 
tL-^ 4 jIc^la ci^ l 4 -^- ^U-i C^iw olJ_j/S3^/l 
. iijjla; oJUil i»jU iLUll i-s-UI ^ji- 

^i-*-^ (Germer j?j>r) Davisson j^-jb ) jl>j ^ i\ *L j-jaJt 

c * 

Ij^Ca OWi*_j Ol<y^» ^ (_flJb ^-Ca ^Uoi (J (J^^J (_jf» ' 

IJ&A, 

YU 



I i-ljA. *LJUll U l^jiT 

(jijA*- lf>«k- iJO*. t Diffractoin-grating jj_ J-l 

(Jp «^s<a!l ^U-i U -tp Ja>- i ' , ' ' ' JM , • ' * (J* i*»_>JI 

^ia— > jje- ijjL^-l >>^.j^j U^J ' (Jr^' J^*"*^ jW 5 ?" Cf 

Jl>l Oli jiff I If** J.Ui jJI OlpUJ^I 0>w»i' t j-Ull 

j ify V',' ' * <*J j^^-Vl *j-*aJl» t «^aj t Ol>-_)< J ^jP i^jJbu 

(Jp (^J^- SJ^^I ~*~0yS\ ji ij^-Jl i*iS/l J_jLi UXp ,j£Jj 

If*. J.Ui ji j/J- Ji j£c N ; Ofc. 

t J«>*1~*« j«i A-SvJl^LlI i_JL*S/l ^lAiw-li ^^lill ai,- )o^a9- jjp 
V <ul C^. \MT Laue ^ I,, ^li jjl cjjl>c)l ( _ r o* ! j&j 
<_^Pj7 

A>-ji £lj <Ja£> Jl£il j OljjJI t-JJsi i-l-o- Olj_>llJI ^iu. (Jp 

. Jl^l 

OuJ* SjJ^ -OlS^j J^aj Sj^lJl ^k*- J*j£ t OljiJi 4»br.li 

e f 

O^l^ t _ 5 «JUJl d>>JI ^Ul ^ci U_jA_j t t-^jy^ 1 Vr-J 1 **<£M 



g}j>. - J J Jr^l W.H.Bragg ^ . _» . } ^Ui t SJjO*- 
i-'j* uO^ 1 ^-M 1 0-* £ W.L.Bragg 

Ujup ij-Ji *3y— iib-*>U Jp bfc*l 4 s-uU-i jl^l J OljjJI 

oii <J>-W v— -S>!l 6y>- OU^bw C-iwf ilrvo- t IfJ* JaJL-j' 

ul>^« JljWl ^LL j_j>-lj Siegbahn ( jl r ?« r » ) ^li Ux* Olj-Ul 

. iilsil t> ;ilajiLJ1 Vr- 11 

(yi^)^ ( j^-Jb ) Uau> *L>J&- U jl jNl lu£c_> 

ilj^S U/uc-l jJI oUj^Sll j& i Ji^l .^J 

<— 'jtf G.P.Thomson j_)-~*jl> . <— » . ^ ib-Sll <_s^H JJlL U-Uj 
X_ j>_ *i iiij ^'^r" J~«»' uJUj ^r-l Oli_j/£3l ^lJaw»t iUbT 

ilij ^jc-Jl -b- Jl iiJj Cijll lJ ~A ijj jJL-L?l i>j,s Jl e 

o • , • < • Sp-j^o ii ^>«xi ,_£JI oli j/S3S/i ji jj^ji? -x>-jj i olj j/£3S!i 

Jj>*_i_j i l$xLu»l J*- ^j^oCJ^/j jwlyill a-i* Jj^ iJliJI j J«* 

•^ri ' <j\J-jij £j! iJ-uLl £il_ r tU l^ilj^-l 

jlT JJI ikiJI J_>?- iJli. jJIjj ^. iL-A. jjlja i-iUSf jS^ll 



OHju^Jl; Lui" M iJJUll ^iJI jl <J* JJj lj* Jj c iJJUil A^/JI 
jl Ji>-j_j ^liajl aJjAi 4/L_^aj CjljjL^jSll ytjj ^ Jj iSyi>f j£i J 
.s-k* J_jls> Oli 4*iT ijC^C Ji ll JJbf oliji/Ss]S/l ^r?J 
irf^iJl jJ*. ^ lil_> t If-iJ oJ*il A^^iJI J">U- Cjy \-\ J 

~a, (^jJl ^_wjUJ tAJbr Jk^- jj-uU ^J/Jl jU t >-T jj*. 

. JbJuf-l j-ull J">U Oy. lil ij^JI iciSl! 

OljiH pJaiil v-«J/sil ji J^ai ^ U Jaf Ji Ajb-^Ll «JU JiP 

j* l-U jl £w> lil t Ollj/^jVl ^Lij 4~Jb Ji j 

« 

^lij (Jijl* (J (Jp "LLdJI Silll l£>-^I £<0J jl ^J*-_j! 1_~~JI 

t JjSll Sjll J Obidl jJp 0*J> (> J^aJ-l J y-i C>\> ) j&h\ 
4_~Jjs!l ji CJo U_ykj 4 i—wjOl jjS^" j» <Jui£ <ui Jaf .iJJi j, M-kj j&j 
OUjl^J^I jj/. jjJI Jl y£ Jjl OUj^jS/l ^ly. ^Jb-)l ihui 
Jfr lfi*>- Otj/^jSll jl IJU AfJij t iJJUil irf^iJI J"5U 

. ^ laf.ll k_-JJ\!l jj^dj liAJi jJ*il ^Ja-* 

jl Jj!& t ijUJI itiSll -uUdJ U £ 4_wjOI Ju%_ ^U-l UiT J_> 
ji jTjLI i^UM J ^Jl itiSll ^ iljvi; oUj^Sll 

j£c j^ll SJj^l ^ iJ-JI i»-lSll jS/ i.,L»- ii^Ut* Aj^-Jl 

Jjkll jl Os-jj t Jflist J^k olj 4Ja/ Ji U JJUJ -dp 

oUju^jVl *lkU l Jj^Vl JiLiJI ^ tS* 



Til 



jjjs&Sli il^J* (-» ) dk% cJti ljU. 

^1 J* iSI^pI UUjTi Jjl ibUll (De Broglie) J^.jj 

. J^^l J* ^^1 j-JI S-UL^ JJ t UJb-j 
jl iJaS" J~nii\ J Llj Jij i i>«JI ^JhJI ^ o-U 

,JjU ^Lu- ikJUl £Si\ 

j, UTudt, 4JI l>t ^JJI oUju^jVl JiLij ji oNl_, c Sit, *L5" 

. *j ^l*- JjW 

Wave Mechanics 

J*. Jjs Vl» tS* o* JVijj U ^-J oM^UiL U> L~o- 



t < * 

oU-y ^ ^L5*-> ' V**^ V^-J^' '—'kr.A 

jj^ LU. ik* ^1 X* OtfjU j# Lluu oN\^li j. 

i ^i J Ol^Vl ^tlij ji J^i ji Up Li diJi jJbd 

C c * e 

j^Sll 

4J clii U J*a. jl "C^c jb-l j!l j j/^iSlI ji ^Jvi ji & o& 

J-U- jbjl t ikiJ ^1 -JCP J.1 ibjl l^j OlijL^jS/l cK*^ 

. ikiJI oi* -U- jjj^JI J\j*-M t-Li. iki ^i ^W-jll 

Y -p i! = Ujl-Xi. 3 Ik! jjj£ Uii jjL^J^I j&j i jjy Oljil 

ijfc] v-L-Sll ^aLllj 4 >i)l ap^- ( -p ) t jj^Nl iLS"( 4 ) ^ 

/' oU-jll — ji IA» ^ jli 3 ^jLo OlJjL^jSll jjJ* 

jl ^i t - J\ ——r X— — j_^u- j 54a-ljll ikiJI ,> ojlll 



<dl *lij«All j aJp J^l Jr* *^ 1 a1a-U a!a« Jj^ J-U S>wJI »-U 

( ^) jU lj* J*\> <. *«*aJI JSij jl <u£c ^.sL i^ji A^-j; V 

t tjjdl A*v- j* J#I jj& jl A;^ tJilil OjLrv^J^I ^J" J*J 

A*^ J* jjS"i JjVj dj$^> <J jt/^iS/l Ol>-_*U APy-. — jl A>tJUjl_j 

i$l l#** JiJ ^ oL>-_»ll »-U jl Jp t ajI-UI -U* cjl5' jL»yj jaj t *yJA\ 
ik£jl ^y>\y>- ij AoU C — J jlTI; j£i oVl^-Vli t (_jjU j^ji 

. a»U*JI j\ 

JjSl U Aai t j* ^-.1 JiiJ oUj/^jSll Ol>-_** CJlS'lil 

Jis; Ujl«- ajV t Ulc" Jtl Ua jt t l^Ujj^JI j* clii- l^i aU, 
UJuf jl Jpl jtkil jl» ( ^) *UiJl J">U oUjla&^I 

( _ r u^ JiSJ jl — OU-_jll J»»-_J Uj-U; ^Jl jttil ^ybj — Ia-Uc- 
( iej^j Jiu; jl»ldl -U ji J*iil ^JW; ^jjlj t ( ^) AfysJl 
4.UI ijfcjl oU*AL^I ^ Jl L Jfcj iili <> JJaIIj c Jui 

. JLfjll aS>JJ 

j* jjSo; A;>-^Ll AjaiS/l J*»J jl Jji <?*\J>\ l^iiLi !>L<— 3 

AilT J Ajl^ V iiU*« J[ Ua*; \+Jv>j AjUd) iJk^ OU- y> 

IfL* a~L_, t J>ll, j£i)l ^ Uli U> aV^. JT, ; oUl^Vl 
OlJ*-_»J! 9-U Ji* Uu^-j t y^^*" ^^a-* J* A»yJ*il oU-^sM 
"<f-\> ^y»j t 5Ai*« Oils' \^* OU-_»ll J^-ij t^l jj^j jl 
J ii^U- ^jJI jX-iill Ji* t jXi-" t$l jli ' cS>-l 

j£jl t aV-JI ij^l olJb-^II j* aJIJj^* Jl aLL^ j^o: t y»JI 
^1 jl (j-^Ai jl j>Jj ^ \ ' • Uyki SjJb J>-b io-^UJI jl 



TYT 



' t5^^^ lS*^ 4jW>UJI ^J^" » J >^">* 

jlSj t >>»J' £tk»« jj» OtJaJI V-O* - ti V^-t* s-^J J^^i* 

£J^"" '-•'^"^ (J*"'"^ t jrCj«^X« jlC^l>- lX»UI Aihu^i 

. (( ijf^i » ^ i>* ^^rj^ J* j>^il JJLJI 

SLjlaJl; *U.iA!l J%i JiiJ i^-^l A^jJ-l J «0>-j JTjl jVl J-s^J 
-UJjO ip^w OU-jll JiSJ ji 4*Ja!l j ^JLiJl j^j t ^r^\ U_^aJ i/*^! 



YYr 



tf**. vp-o L>" iJe-j J^J^" k-W ^JJI J til ^^ll U> 
1*1*^1; Vr^ll i*^-l Ji^" ol ^ UUJj t ( J» ) ^^ll Uykl 

Jp t JpM-UJI J*i, Ua*j lf«a>u j^l** 1 <jp ^ItjI! i«jJ-l 

jk o'lfjl i»wJl_, t UU" ( _ r £*Jl ^a*: <«jJ-i s>-> J <J 

iijiJI l^lJl*-^ JP Jaj 4P^ f V"' ' (J^'^'-A' OjJ-l 4Pj— 

J!5U Jis, UJt* ^Ui>l j.^" fHA *Jl J-* U Uj 

4iU 4 OUj/£MJ ijl_y Aw»U- iJtAj <• o£~i- -01 <Jp *La«JI 

J ^J\j t *Ui)l Uliil J ol>- r 1^1 Jp U^^aJ N 
t *UiJI J*JU ^ Jiu: JJI ap^JI V* i> ( ^ 

^ui ^kjir t >7 otjr&Ni j Mi i»w j& % 

U-fcp jj>-jlJ ^ l^i Jp otjJ_yiJl J ^ Ui- t ^aU jJa- ^« 5i*>U 
4 J-As- jl i^jU U ^j-J oU-jll jl ti> Jr" I* t>* 



CjtJ OU-^JJ <£?\Jh «Aj-b*JI jl 4 a-i* (Jp t^J 1 *" 

jl U>">U j» L*ku-M iJli. i^JlT y i Jr ^\ 4 ^IjOjl J* oli C-J 
J-^ l,^ jfli; jl Sjj-^l a-i* ^ U i^j ' <L< ^ji^t jf- jy^\ 
!>ki 4 iL*. i^lsU J»jjlaJl Jjti ^ liU-i JJUJ Ji, 4 4*4U 

b^L. tjj^jl Jii jl V i~>"^ <^ l»y 
ISjSL. jl t vr>l J* f b jlT j_y£Wli 4 ^IjAJl J* 

*l> ^531 i ji ^ _jfA« ^j-~zij [»Xf-j Sb ^Lil oUji/^LiVL M oU-_jll 
Jb-I cJi» bi i^i jl ii?-tA; (Jy. t V.j^ 1 **iJ^"' 

jSl t iJWl Sli>JUI j *Li£ <J*£u- l^li i^. iliJ- J ' 
. jj/^S'l (j-^P J* ai j_>£> ijr^l i«jJ-l 

jy^ai iS£> Ob Vr^l l^i j_j^J ^gJI il^-l ^jl 

jf Uj^ oU»i.ji j;u^ j^Jj 4 4Jj>ji 4_ipi J jj^jSfi jja 1 uu" 



YYo 



(^) ls^ 1 U > <ji Ji ' W- 1 Ly'j^ 1 

^i^i/i LjJ j& (I lil >L~£ -^j *f-j~> Djl^I J^" 

j» i-Jl^ ^ iiJL- SjU- i.VJl ; fcLii Li 5JS'> 

u t ii>u jtyii J>u ji— J> u. i^. jr i ou->i 

gkll j£.r,.,.i <. oWjll ^ ^ ^L-^ 1 J* <jj/£)» J~~ 
4>-l_y ^ LiS/ t j-*xj ' ' iiila* <t^>- 

JjJl*i UlC J»«o CijJI J L&j (_>-) i«J A>^*i j Sj j>w> 

j jjt/S^I •» Ji> « 1 -" ^W-J^l i>* il— JL— ji (Jji 

lf&> <cS^>- AP^-o tjj*^- iljjWl <^^V^ 

jj^iSfl 

ji bij Jii t ( > J l»JI (i^ 1 *^t^^>. ^ ^X^i 

A^>- AP^- U cryj iy£ bA! ^^l* If/w UJ->- j j/i^jVl tjr^p-l 



jU JJiJslI 

4^9- Owe JjJUdl ^JU< JUi^l Jl i^^Ja jj/JI iJU 
jy&S/l Jm, iJU iilk J~*M j^>!l jSf t jy^Sll 

SJ*li IJla '(-») Ji ol U»l jxc i 

Indeterminacy ^Ap _>l Uncertainty jijl ^oj ( ) 

J u *&\ ^jJi, Oky&Vl J»-i ^ Sjydl i^l ji Uj 

du^ 4i*_ii ui Ji J .cs> <JSs! A,.wdi ^ J oy&Sli 

* 

. . Xi j>yk\ ( ^Nj^> ) -^'^ I* >*J (-» ) 
<d jli jl&rji}^. 

cfi^J ^^jry Jf' ilj~^l ti^Jl* jl c ,.~J -w>c)l l-i»» Uj^iI 
j_j/s£)S^ «L~Jl> jta>>^ d«u£jl OcU j[ t *JU* ilu-j tiJLU V 

i«J>- Ail ^ j Jl/sSOSJI J_J«aj U -tP Ul 4 j j^vSsjS/l j^- ^j-Jj 

. Csj-jll i.jJ-1 j <_£>- ^ jli^sll jtl$* 4 <fry 

^y>y^i U>«j lA*> 4 iJl* j^j j» Jj 1 Bohr (jy ) jlT 

ijjfjll OU>-l A^l ^Sll ji cJy-Jl 4 UUjll 



YYV 



b£c (Mi^) ot^l l^i^v Jit t *frft\ ''d^ 1 
WHiT, i UL^ jUi* OLS>- f oUjll i oUy&Nl 

jl&l J** U aU;Sll J"* J l^JLic' j& *^oU i^UM i>Jl 
ji j£c Jb-I_, jj/SOi i*»UM t l^Lis 1 L»L» <_s/lil JljjiJI 

.uac o» VI ^ ijli ( ) . . ( jDij ) • • {j^>?xr') ) 

Sj^aJl Jj^j; J5"L!JlI j£& ^'y^,*; il^llijl 

^IkJ Ulc" iil^. l4kf i^jLl Sj^vaiJ v^^J 1 ^r^ 1 J; Vr^ 1 

• • £V 

YYA 



t ^j** jji *i y>j> \j Jt£ (jJl oNU-l ^ C—J *l»Ilj»«JI Sjj^aJI ji\ 
jfr Ua^c Jic" CJljU £>jll jl t yUl *LLtJl J N oljJJ! i^i 

etc 

ioyj i«<»l>- ii 

ijj-jil iijJ-l Ul t daa-!^ _>i jj^^l 5 4* lie Ifij ^li C^yw 
jl t i/f Jj^s* J <UU- Ji*-a Sj-iJI J>-b 

|f « U]! » ol^liv; a jiJI iJ»iij -Xii t ^ yjl I ii o-Jj J*- i y£ 
« jj-Jbj » <j oj-iJI J^k-i jj/^!"^ kJai^JI iJLJL* 

i-^Ll i»ji-l i 5j-i3l l-i* J*jL U-fc^- <u£jj t <Ll>«-JI 

iU-j I-Uj j>- ^js&y i*j^-l ^r^j ' 

i SjiJI J>-b Ojlw^J ^v 3 * a* 

,_£J?-I JT ^joA i oj~«a» v-ti SJp £*»S/l (Jpjl 

J Jisj ^JJI jj/£)Sll Ul i SjjJl J»-b d>^" ,i!l v* 1 ^ 1 ^r 1 " 1 

4-J[ ULsf_y U lijS'jj l-i*_j V"^ V>" ^ u*rr^ h^. *^>*^' 

f ' ^-A 1 ^ f*^ 3 jJI"tentacles" 



U 4 oLjl ii^ Jtc ojyj j\ f o jl/SJI; is^l^-l CJlTjli 

* * 

jl ^JJb jl ? iJUiNl iiydl S A* ^ UJU- (^ijl 

JljJ jlU Jbr-jjV ijtfl ^yciil J Sj»- oli^l lit* 

c <*JaJI U> C-J OU-jll ji tfb jTJii jl A>X> t OU-^JJ 

c e 

(^jjj*) O^jU sjO£ IfS^i Mjl e^jUdl I^Ip ^j!f jl_j 
y£ l^jW- *j jl OljiJl tj-**-^ Ojj^JI J**^ ^-^j ' ij^LAil- 

U-iiPj i v_j>j~tj 1 jl ijyS^' (J* *lj-" ' Ol.£>dl i^r^i 

. t_J _)l ii _^>io 
ijfjls 1 ! ijkJi ^W->* J>»- oUb-*>di J>*->i o! jSUj 

<£«>i!lj oWjli j&j ^>-N jl£. JJLw -Xi 4»lklU t If* 
t j^ll Jl OUNl Jl jl Ji_, t L-aV 



• • ( Ji^ 1 *) ^ ( iS^J^J )Fresnel 



ji o,*^ 4 ( iHjja ) Vj* i. ^i ISLi&A iJUl ij^i ui 
j J»i ( iiljji ) jlT t c->l£jl tJu jUi je- -W l!^ ijS^. 

iftj^H jyJC vUjU iC-^il BLlO ji ( illjii ) Ji^M 

jlU J jJl; 1^ ^L^-Sll J ^)i J,iyi ik-JI ^j^ill 

ybljkil si* jlSj t _/>l^laJI jl jjA; J *l_jlaJl j — aj jl CjjU- 

Uj_^ai ji U JbM_j c s^iL* yljlaJI J *^ i*^! i-— L-S/l j^jl^l 

ljyj> J\ j£i>' ji ^ Substratum j*pl j 
( _ r J ,jJl ^L»l?*^l jJ*- UJ; jl t^j j j& jl U t ijjki 



(lU J ilJb-l V^w*; iJLAJl AiJaJt 8 JU J jJI iUa-Sllj 

4 Js£ jl Ojj ks-jj>£ o-ulij jl b£c <cljj ^UIT Hip oU^oj M 
(lUj t UUI iiidl : oU_£. ST** jjSo ji j/il L.U" jULl (lU)ti 

Jit 1 £j operators o^«l~ ( ill jo ) Jl 

t c c c 

<Jul..Jl aX* 4 iJLa-Jl iLkJI <J Ifjljj «1~1~J ywi* . . . j. 
j^aj t 5JI ( _j»^...^'>- r ''l ( _ s * i*»l>- « )) £lj<l J* j_>&5 ^ijl^' 

iLl»!l J ijl^il iUUI jj£sui \£\ . . J. . . i iLA ykljliJI (Hp J 
t 4 i_j i j^lj IjJI yj Ji ,jJI AjS^ll ^^1 i>* 

i (J «_j I t—^—ii Jij t y»l_jlaJI jiW- J 0"^>li« U jj-Jj ... 4^1 

i 4>w iit*> <■ 4^'^l J Ul VH 5 ^ ^ Jy 

3j_j-a* i»^l*< J[ ' V^^J 4—IjJj iiljJi jl -Vjj 

l5wlS^-ll_j 4 ( ^jv}J> ) Matrix oUji^ail l£jl£L« O^fti 4 iUlS' 

• *i>^ 1 4>* *ri J* ( j^Ji/ij ) ( Jrjwj-*! ) 

i^lii 4Asia; 1^ ^iJjvSll iAf- (J— Jl jl (jj i-i* 

( ) < - J ^^ 4 -*^ l5^JI (3~Jl tj-J*' *JJ!/>^^ ( ^Iji^ ) 



J £*' Jjl <i»lJb-Sfl jl ^ M 1^1 (iiljO) ij* ^ J*j <■ V*U" 

4 UiJI iLkJI J ^ Jjl Olo^Sl- iitf laj; ykl jliJI jlU 

J* LI-uUU l^l^w ykljii j >-.,.,~x; iiiJI ^ J iUail ^iJb-Vli 

JjlJo-i 1^5 -Ui I Jul ; UiJI ilkJI j iilsil JI^Vl 

. sly i^iJI jlUII ^ Jat jl i-jjl J^j 4 iuiaJI JLjl 
O^Uili 4 U,L" JUJI fWl <>• UU" jit M i-JI j&j 
t£ji£_._, ijjfjli isCj&ii -&jU-i ^i iji Jjj*»J wljl 
4 o^/jUil «JU aJI U jM {Je-j 4 UU" ijj^rj <L«j>- oU^*ll 

^^lll J.JL : ,..., l l «— JUj >J-~<i 4 — JJ cJaiS' j jlUJl J . .i c~ >» j-U 
^l-b-Sll UiS'^-J cJti^ll IJU 4 ^ Jv^lj jW 

Js<iJ JjIJo-SII tayw Ja^i ji J~-iJ.I 4 d*lJb-S/l 

? M ^ i jjiJ^Sii jsj. cjir ji uj ji» 4 if-i; iu^Sit ji 

. ^ kl-p JIJJI iiit. Vr ji UUjTi Jjl OljLv^lj 



trr 



Jaii J^jj <jl Uj JJj c lijU-i -u* i^oJj (^-iil (lUJl 

e . e « 



lis*, j,Ul J~ai)l J UUs^l ^1 itjOsLl ^Jl iji; U 

c c e 

CJLia- ij^kJl ^.j^ 1 <jl Jj* jl £«aJ -dl ^ Oljj^ll ^4^-1 jl 
^-J iJj i If^fii jl Uil Jj 4 y^L; L3 jl Jaii yrj V L&_> 

4 i^bjl ul^JI .LcTMl ^ J LiJI Ji ^Jl_, iiUAJI ji '^-Ull ^ 
"iUiw ^fS -i-jJL. c/^U. wljl j^L li^JL ji X>W ^Ij 
jlTlil -oi ^ Ji, t ^ iltf olJ# ^1 ^cuil olKll 
Jp 2-JI J jl^u-Nl j, L^c jjl ibSfl ^>-_, ^ A,^ 4 j-J iJU 
iyL^ J**; lillj ? J^jC kJeT, ? SbS/l o-ijo ^ L. ji 4 aJI^. 

y> ^UIJ v-L-Sll OUU^I J>-i ji j^l J icJiil *Up £i 

jlfj 4 SbS/l s Aa J^P aJjT £W»_y jyfi j\ ^ilX ^vflj" 

tr JfSll.O* t^E ' J ^iyi ji 

4 _^I>JI cJOV UJM J* jjkj ji u y J* t ijir 

*1 j?M j^laj 4 JlIU (JuS^i ji 4 £jJ>_£\ oft U*>- l-i* J&j 

4 iLiM J* ILkj ji MU. jUiyi jSlj 4 JlSsil j^jAiil ^ 
4 iijy-l jjkj ajyU ^iy jl oS'li jl Ul b^U V IJJ 

V 4:1 jMI 



jl&Ml a-U t IJ^ic- <J JxiiL »}y>-y jl£il J* jlS' 

J*>^ Ujip Ci>o j_>& jl A<M <j a»">W U jl&Slli t <ui ^i^O 

jj^a i5 jJI viJUi _»* 4 W^" <J' U>J O 5 ^ (i 11 j' 

oMjUM JTji U O^iii iiJbM .lijjiil iufly. ji Ml i l^JlSUl UL 

(j\ jM t Jii jl AjVj Cl£i Ji jys> _ji ^iU 

oUjJI j jl&l J ^ <> *LiMl Ji< ji iiCjl^. Sj^ji 
jUjJIj jl£ll J ^i-V SJlfJI oLLaJI ji j^ii \iw 

a-U i-jj^i* £CA jl — JUi-t J ~UI Ji* t JbMl Jl Up 

jj^j S_«JUJI i-ljJU JjUall i_jjil_j i i]/>w iJuS' L 5>j ipLJI 

. 4«Jai) i^fcJ-l WJk»U» Jj i 4*JaJI JJlis- Ui 

t U_yUl i«_^A« jj& iuJaJI Jl^-S/ iUlS" aj_^» i^>-_j ^Ac- ^* ^*)\ 
aj_j-^> J iLi*-l ^» *—jl_p- Ji* lj_j-^» jl J Jljl* <ol Ml 



TfV 



o^'^ OU-Lll Ul t Jl^iSll Jic Mercator 

^-^ fc-LiJ <i«ia; <_5-Ut jfcM ^ t ^.J^ s "** J-** ^^-jjvj jli i iij^ll 
. ^IkVl j a*J, } j& ^JJI £jjl )ai\j>- 

l ^rCsailj Cj^jj^ Q'/ii Uili t iJli« aA*-l_j ijf* 9 ^*J> <I)I ^Jat — i *bf 

* • * * 

l^tfj j£c ji UI.U J -Ujl 4jwJaJ> ,ylj>- £*J 

^[jj j^.lj ^s-^ jl Cj'VU-I sA* Ji» Jj t iiji&A ijf iia— ii-Aj 

Sj^oJl ? M iL- W* 51 J* ? -w^- 1 J ^ 

ij^ll 5j_j-<aJl Ul t OljiiJI j^* 1 tlrylji 0_jA< i j»«^sJ' OUj-^- 



Yf A 



OlJo-_j iL* J* -kii £l*-^lj *^04&'j •• s ^ 1 k ^»- a* 
oJlft CI iJjjxjN l^M ii»L~j U Jjia Vr_dl »j_^aJI ui i ^JcS*)l 

1,^1 jT-t; jl t Jir** oUai jl j-^j 

^Ji jjp V:i CJ Jij 1. ^1^-1 J*ai!l J UUiU jJl icaiil ^1 ij* 

- If^jjP ^>>-_d! O^i* JoJbl-l ijlaj 01 i^-jjJ t iLlT^fj 

JJLc" :>y£ C-J ^ Xfr^.\ Ul <. l^ji jJI 

j^lc N iifjll 8j_^aJl OlJ-^i a-U (Jfj t Iwiilj IfSlSs^jOC . V; jJ*S 

J.U<C jl ^Ilij' sj>*aJI ^ir 1 <j' ^C* (J* ' "^1 

* - M * 

<uJi ^JGI JJ-UI jl LUi £jy V-*"^. t'-k*? ' J jl 

Oils' iL* jJp- JirJ i*ZSS iillajl jl j»^JI ijiiJ iw»l;^l (^ryl_yt)l 
Olyjjiil J* JjIj iU* J* *j*aJl L»-Up 1 iUlS" 

«U J U y <.«.-m> > JI ijj^oll jli k oUUa!l> Af^jUl 

j. ^JU jJl* ILa Ufb ^ii JJUI <J oUI ^1 ol t jiiy-i 



• * 

cS' cS"^' ^ J** j^» ' V"^' u*JLr*^ >— >_y~J _j* l^i 

1^1 : ^-Vl J*j t i-t-j ,Jy. oloJl 

OlijjyT £UiVl j^^aj jl Jail IkLi L^jjl Ijl ii^kil 

i.<j'<i<» <J« «ai Sly* (Jp «j.ll ^ J** 

iiJaJI Jwi Jjy Ol^^ail t_jw^ ji *LZJ*}\ Sj^aJl ^ 4 ( lAI^) 

o-lj Jl> ? /" ^l mjiM ol;>;>ll *Usi ^ ^JJl u : j>Jl 

Jf~il jj^ J* aLU* OIjjJ ^ ftj » 4j|£~>- jl^ JUi — jJiJl ajla.,.^ J[ 
Olyyi aJI Jp ^U-iVl ly_>*> ISI <-j>UVl ^wLj . « JfJI ^ISUiVlj 
JI oUy>Jl pJS jOiJI ^1 VI L.UI ^ 
o!5La5; Vl jplllj ^S/l jJiJI jSOj t jpUj ^LpI 
•b^ll 14a Jai-j Jj»» j-^Vl <u>^l s j>y<i!l Jl d[ l>j 1 «j^<a* 

* I * 

jl ^ J, 4 l^ha^ J J, ^lo^Vl j piUir N Uj 
jl *J»j*J ,j>fci c *^r4>J' J*- (3-*-^*; j^UiVl Jf- JjUii Uj 



c ( I ) Ok£JI |.aks* Uju» t dUi J** oi j^j V <ii ^1 iji; U 
4 jLJl Jl (c-j) 4 t^sM Jl ( I ) oi t ijLL ixJca (*^>) 
J Uj^i 01 AS* (cj) 4 ( i ) oiij/£Jl ^uk** Uxp klU-iS^ 

l£j_> 4 jLJl Jl ( ) 4 ^1 Jl ( I ) ol J^iJI L^lk-I 

j< ji io i>-> oiaiji otj/£M wi i> f^^ 1 oif>o uir 

IJ^I Wi t> UJlk^l JjOllI (^) j ( i ) ^ju^JVI j JJu Oi J^Sfl 

0U-*ar OUjl^ 1 0j£~) JjU*- ^Sz lJ^JJL- j» 5_^ai U. r< aJ 
4 ^Udl -u< ( i ) ^jL--- ^gjJl JijWl U*Lj IjU 4 ( s ) j ( ^ ) 
01 j*JaJI <->ljJ-l Ul 4 -J Jw jl ( I ) 01 JjUaJI 
^ UU 4 jLJl Jlji ^ Jl Ul «wjhJb t /( i ) ^ Ul i^i iJU 

* « 

Jl Jj-bdl ^ a* v.—w Ux* '^jlaii ilJliJl • jj-^JI oi klJJi ,y iSjj 

4 ixJaJI Jl _^ajl j bi^ki Jj <x_JaU w>U- C....J ^ 4 iaJaJI 

4 ^alll (lUJl ol;^ i j iji j>J; U-c* IkLi J j*e" ilJl^ 1 •jl^'j 

J J, Otj^il oA* j N CjJJU 4 £Ui)ll £ sjlll kiJJi J jji-j 
iiUll ^lil JTOI J^ii J.UI l^Ai Jl 4 Ui ^Jl v^lJb-Sll 

• JijW Jf- silil 4 iJlXA_jl La Sjw-> iljw 



— ? iiikJi ja oiji ^i ioU oijj oils'! tjjijS i^-^ 
j, JjSo jl JjM jJUl J U-Usj jl ^JLill ^ l-^i 

SJjA?- 4Jt»l3 

i j_ifJii\i IjJp ^g^i* iLi>^Ll (jiUaJI y_jJ-l cjlicS'V jl 

^J*wUJ jlj _/>-! liJ* jl UUi ^Jii jl Ibjl lil Ljl <. J^-a jl 

^lll jtJIj t j^l j^>- l^.Js^u«j ji oLJ» Isi^y 

JWMi ^Uu-Mii j^J (^jJi 1-U.i _>» JjSfi 1 1^ 

jfjj i iijii je- do^JI jp- Jio osi t probable reasoning 

S^if oLiiki JI^JI lJu J>jC ? iiJ^l! ^yVl _^ JJIjUI ^1 j_^J jl 

i~Jl<j H.Jeffreys jj^- . _* ik-l^ ,ja>-jI Jpj t 
« il»LJI J* ejjUailj » ^s*— ; •** ^* ci| ^~J> o'\ ^r^d 
jj& U UUi JljXj J\ jrv; J\ jfy t simplicity postulate 

iuu use* jir jij a-j- ^ jii-^ii ji-ii ji Jjis-J> 

<C&C ^ J t KS- £y-J )\ ^>JI jj tT^d ^jjl jO* J ^'1 <_M*~^* 

t <CP l_^i jl ^_^>- 

li-o-j" i^i- ji (j^^j t jlUJI j i-A- ^ Jj*L->II J«idL jl <c^c 



j£Jj t JJUjH J*!* J| jL aJ—*Ij j"*^' L^^^ 

ft e ^ • 

^A , £«j J.^1 i»_>k>- JS'jlj ' V ~j ^* + j£ a* 

c^S^j J ^ ' iL<ax« JUU Jx^j SA*-I_>!l iw>4-JJ iubdl jl 
t 5S^>C/« *Lil ^1 (J^ JjL^!' (J-v c5 j^-* j^; *~>iJ 'j^** 
^ lir, » Ja»c L^L" -cjjtfl l£ JS' jl U^Lpj 

-U» JA-il eS-^>-l j^* ' LiS'X} UL»J ( _ r J j_yUJI I Aft jl jt^jj t "-W^ 
J°WA + Jlf ' ftSh JtJ J°Wi + Jf>V« + J>il ia^-^^j^S 
^ t 'WA - Jl iij^c: a» ^Jliil ^Jl J V^J_, t JU!( ^Jl 
^ki ^.br..« J*W j ji~Jl ilj**-? ^i^j 4 ^ j^** •y b ^* 

JS'Lk»»i4 «l>«i J-Ull 2*0; Jij t (j^j*!! J*>- •>V J, J^i ■ J ' ,s > tjy* 

OjjJl ix-j-laji t iiij 4*-^ J Ijli 

U j^Jl ^jji*-* jl k» J*U^j <ol> o jAj 

^-ic — i Aj^- A^Jw Ujj jl 4^»_^ ^1 ^ ^^L-">Ul jLp- J*-^ UOiP 



<j'j i^H jj ji-^. *- v| ^s* j o-V^I ^-L^ 1 CvtbU ^U}l 

^_ - 

aJ>) J <ol jj^^uL-- ^UII Jjl-uN ^s^j j><^! Ji^ ^j'j 
liU 4 If- _^JI <c£c li^j v^lJb-Sll J_J .JU^I -0) t Uli , .L. 

4 J* j_J>J i—* _) — » AjLU <^l i jl Oj^vlJI jV 4 N 

UN 

Probable Reasoning iil^-Nl ^Us-M 

i£^C* *Lil ^ OljUiNl ^Ijiil jl 4 ilaiJI si* Xs- 

• Lii OljliNl jAa. jlT jl ji £i~ll Jp bj* iJU-l 

USUI j&c X> 4 SJLTI ^ jpN 4J&.I jj* iJ^i . N ^ 4S>x. 

jx^ 4ija ji u^i jS^c ^ jjar ^uji jj 4 <caj^ ji 

JlL- <;Sl 4 *| <J>£ ji j» li">U»l jSLi JJcJd olJUkli* 

-Jl^ JLi ^JJI ^JUllj 4 OttliiTI 4^>-j Uli 

Jp 4 yiljlill uaU j, tftiJI *LiH jp U*I»I ^i JUa jj j*l>JI 

jj iuiM JP i-Ji Uijy IJU j> Jaj)1 v-JO-l (^JJI ^UJI jl 

^juSii jiri3, 4 tfjiM jp ioi^ujLri ^ ^ulTi j. ui 

. Lip p£ ^«l 4 ^jJI 
aJIp J Ujlx. jf. jJLSJI ^^ij 50^ sa^rVl AiyJLli di!i 

Ytt 



(JiJ J. t iJurSlI iijjil jlliil ^W,-,„J M ui U£% t sU-i oNl* 
J Jiii jtjSo jp ^!A! jjv i)U t *wi Jp tJ/i 

oM\e^-l L ^il^j til UUil ij £~aj jl i jj&l Ljb_j$£ 

<j\ - solipsist b£ lili j _jTI ji ^l-^l 'A* Jp 

j£c .^ji tto - *ls"L jjSOi j ^ijji jo^si jji&i *;i ^jvi u«i*i 

^-U Jp {J Jl.J jlTjlj ^JUi t Ju OLUI ^jU" l^i Ijjp 

J ^^jy oL'IT^j* ^ >Sll »LiSll jl i oJb-j J\j*-Nl ^ku-.'Vl 
j jl U*»»- Uki t iJ^o- jl ol jLp Jij jl Lsaij j[ Ul 4 \*j*yr 
jli 1 j>«JI I JL* Jp j>*Ml OjU- jli t i>»JI iJl-Ul i_»JU <_jIsw»I 
. i^t JJjp j j.j^r*"' ij^-*^' k_jkill lJL» 

t SjUM j, ti*jLl *^l j oJJI J»jkl- i^Ll JI>Sfl ^ 

sjlj?- <>-jJ crv>-jjJLil cl^yil «^ajl U. JJlf <il -b£_j 

^-jjJvJk Oljj ijUM (^jfciJI J jl j*i jjA; I ijt* ^ * ' ♦ 

UjSl li* (Jp JJi lit* Oj^j j (j-Jj ' \' ' ' »j\j>- **rj* ^ 



tfJUl j/L-^Ul 01 jlj * SJirSlI oWju-Vi V J\^l 

jl LJ-O jyb <Uli 4 v'-** ^j^' i-aL>- jlio jl a..u".J ^11 sUjS'i 
J*oL jl J^rj&cJl Jl sJ_^i" JiiJ>Jii\ 4 5S^C« *Lil jl" AjljLil 

LUj 4 iljk-l Jl ^kJl <ck,_>- Vy£ - \A' - 4 U' +^jjkLl 
j* iUL- ji jiUJI j oJ, *LiSh j!Ti jVl ajV t U*. JJyl 
-4 WAi °Wi 4 °W» IjSUiji- t yj!l l> .i_,U>oljU JpOUI^JI 
^Ui iS^>cil 4JLii j/" iljP. <>-l^ JljU <C&> 4 £jl ... 4 *\VA 

xp J*i;lf s^&l ^yJl J>>>. jc* ^Jl J iJ> lUjki. 

jl cj/; U-fcp ilfjl jj 4 a ^jv^JI (j^/Jl J» _jla>- -Up yi-A J ^iaJI J» _^k>- 

. iJfcu ^ IfU-j ^ 
J-^ll £«iJ.I C^Sv« I^S/ 4 iiiUo CJlS" JjS/l clrvJlyil JJ>-j 

' V^* - J_>» V* lf«.'^C« jSf ik^w j£j _j 4 iiA< 

O^jvu - (Jj^~ Jl J.l a . ; ,.>. Jai_»4 ^ - <j j±H iLil>. ^ <JliSl 

4 Jjil i^ylyJl iJWI apj*4I jl ^-Ul SJU jo.;- olJliL l_~JI 
tljjlyjl jL jUaL. I,- Jj^ ^ (( j ^S3l » Jl jl jjA>j 

J-iii ^ 4 t^^i ji l^c ,JJI ii^-Ji U US^_ Ja^S/l 

Til 



M jUNl <ji £tk*>Nl jl jUo>-Ij ji - i-yJI j SJ&ll ^IjiJI 
jJa-. j^aJ ji JuTtil; JJUoSll 4 >W lJOJI Jt3H <jj 4 iuJJI 

: J j^j IT JJUa 4 ^ JuiLiM o">&iAl j dUiSj 

j^i Ja-J V-US/I ^IjiJl ji iuJaJI (Hp 0£ fl* fO* JT 0> » 

^>i ji ji ^ v Uj»j t ^>)i 4;isj jj ^ i* ^i 

. illjjNl (iU J j& JI ^ J. Jloll tlfe J*p 

— ixJaJI J»p £• U i^^; ii->liii UytP ji Jaii vIjw M l0*j 

jl Ubl J, - . ( it ^ ) jsJJ JjMl J-Ul. (^^i 1 ^J 1 * J- 1 ^' 
i-.\&l &LJI ji jrCfti ) <■ £~>~*& Ji>i> dUU- "*^^ bUUii-l 
J»2sM ^ t k>.w 4JL Up « U^ip » cSOll 0* J* J 
. il»LJI j>-l £j <^l tJji; jl %i 

The Simplicity postulate &LJI J* 3 jiUaii 

*Ua5i-Nl t-j^L-i Jl aA^-UJ ji jl i >-Mjl* Jl>ol Up l0*j 
t &LJI ijL. y> ioil 10* ; LkJJA\ iiitll i->l* Jl JiSll J«i ^jJUJI 
6jl, 1^ jhii c jl~^> J^>j fLii ^ Ua>i 

t *LiU yi lo>' jSf ^ji l^i Jp 4 Ja— *Sfl ^1 U^ap ^ U 

i^>l>- iJL>«S' _J*_J 

. ijjjJAl Ml >l£s M ob^-jil : ji JJU1I ^i ijL. 
Occam's razor-entia non multiplicanda praeter necessitatem. 



* * * * 

Ud*Sj t Ja-w Vl <0l< Aj j^ai jlk. jL*» ^allj ilta ^-Jj 

tr^Oll Jlj^l Jlill 4 ^U- ^ aL. oA* b£z jl JbV ^1 
i)U CJl<i ^JJ J*AJI jJ*JI J U ( JLt ilt» Jl* V *Jjti 
J!U t isuwSfl -W l ^i > ill Jp ^ jtJ| ^ ^ 

. .l^l ^JLrtJlj Jb-yi JrtJl jiji; 

ptolemy ^yJk. **J>j ^aJl >.jl-*JI iMiij Oljl-dl jp j^dl ^IkJI 
3a, JJUl J ^ri^SOl ^ly: jjdl j, ^jjlj e jUU_, 
J_j»- j*^>^3 U m^tA\ ji \jj>ji\ ilojl ji t iL.IT j_j& jl& 

jjJJ jTl^. Ij&l jjj; i^y»- Jp c jS^I J ofcll ^jVl 

-W (lj -jfljLt Ube oljlJU Jl Slli oljloll jrwd lj>^lj i 4iJb 
ii^jll OljI-uU vJL UU" jS^ll j iS>d.l jTl^l X> ^jVl 

y-S lj>JI Ol5^>- jp Jjl iJjjU^ Cn*jf U-C^- l^>-l_j 4 U>j>- 

ia-jjj lai*. ALi'L ^IkJI £^1 j>. jjjjc jyu Jji -y.j-V ill* lj£> 

. iL'U 

c * e 

OiJl j* ' 5-JlfJI JJliJ-l £• Jij jl J* ASpl <ol jj^JT 
Alphonso of Castile ilkii diL« ^-iUJt ^-JJJl jp J\ ji* ^Jliil 
jlT<U» » . ii-aJ-l J Juull_j>cJl lJk» Jp ol_j<— Jl CJlS"W <ul t : <d>» 
j& J»-V jwjti J_j . « l^il^- -Up 8jlil-»l <ui ^Lk i>w»j <JNl ^^lapl 
^4 Ol_jl-' c ! > *« * . •» • il)l Aipl ^ ^«,JU.i ^Uij jl Uajl ^JJ 
jjTl itLw cjuoy jl jxc i r -S'ljSOl Cj\£j>- jl £v>jl c A^l-lj j&JcS\ 



iTL. ^jS/l N *i\ pjl J»> t oil ^r-^io Ujlu-U J-Jji/" W 
^IjUl j^ bll L&> t OjCJJ jJiJ-l ^^iNj 

^ bllj t J»i OUJLc! Ij-La. j^jSll^ (j-^ 1 

j[ ji J* ^Jb jj-^Jjl Jj»- jjJS jl Jji ji iLi>»iJ *--»j»S/i 

<-X J*V ^ ^ <j^i t)i ' ***** d?*" ii^** '- - -^ 

"Neque enim necesse est, eas hypotheses esse veras, imo ne 
verisimiles quidem, sed sufficit hoc unum, si calculum observa- 
tionibus congruentem exhibeant". 

• * 

tLiJu/y 2 j£ jlS' aJL«J_j i eS^^X ^r~i 

. SOjJLJ-I i^J> j&\ j y^Jijk £ Ji jjji JJI ^jCjJldlj i~«^JI Jli^J *l jSJI 

J*>J (^uaJl j, jl-U)l ij^il ^yu^ Jili^U JJrfjf jk^l dlb £J 
<uXd jNl te'S-^iU i>wJl i SO* till JJUs- £ LLai. <.UaJ 

LU. tfjJ- J* ^T^y^Ji <^i ji J*}/r.J* '■ *>j\* V^ 1 ^ 1 01 jl-U ji 
t iyb OljIJU J ij^S jl Sjjj^aJL JbN t-Tl^l ji JJtfil jla-ji 
Kepler ^ Jl jl t J*l&l jl^I ^dt ^ S^loJl ji 

^b ^ >.jioJl jl ^jj t J^x^^V J* ^ ^.j 1 -^ 1 ^.M 1 ; 
j£iJl - &LJI jjtt *>&i ^Tlj&l o»S> iji; oJtflj i U 

* ' ' i - 



t t 

*Li?A! vIjO*; U jl j Jb-i jJuL (1 Cr<>- J* ' »-W*r V&^l 

*LTl( £>«<»^l (J^ ^!^» Ua,...J i~-JI ijlkJ d»ol_j t <tf-j~o jj-U J>!l 

t «>ju ji jiOui jiaui ou^iij ji&i cjji ux* 

^ i^iil ) jUjil - jl£il SA>-_, ^ CJ-UJ, 

<* T £'\j£i\ olS^J- Ijbf l^*- C^Ji t ijLij oljl-U ij (j-wiJUl 
JiUil lJu iful oV_,Ui cJJljj ^UlaJl 

( _ r ^iJl jl ^/s/ili 4 ioil>^3 jjjJ j^li J* Jsuh Jj-W Jt>-^1< 
lj/» l^^UlaJl ^Tl^ i>l a^-l Jj* i/tfi j\ oljWI 

jl; t \^S"[i Jij^ lf*»Jvil (^!l t_oU*Jl Lf^ii^ t 3-b-l_j <o^v* J 
OlS> V> j^a" Jjl jUjil - j\&l 5Jb-j <> Ol*b<iVl 5 ^ Ci>oi 
4 iJbj- Jl i-^L* ^r* i~iL>- ,y j^ll jlS' • J*) ' 

vTlj^l 

*^l iJii diljSj 4 ^Lor'Vl Uj^_, ^IjSO! iJ^Jl 

. iJjJjf-l ij^Jll jU^llj jl^il »A>-j j - Ski J[ iki j£j J,_Ji> 




Jirj jl LUj t ( I ) jxxJj 51/1 J iki -Up a*..uJI ^jl 

jLAl ys U (JjliS'l il&U Hero of Alexandria ( j J J&jy\ 
ji\ jLv« (^i J*a!Ij *j-o)I (^iJ^ ivU- ( £j t/" ) 
ji A>-j t M <c£j_j Ji ^iJI i ( ^ ) Ji» 



jrj i *i> J iljll Lr ^L ( ^) Jl ( J. ) ^ jL~. _^JI y> ( ^1 ) 

^aii *Jl <. ioll ^ jLll Jljli Ujtl Oli. *yJA\ u Sj6\ lil 

ji dlli j,. Vju j&j t jjjJL U^l jr^j-^i t oUM jSo: 

. j jSv£ Cij Jii as-\J>\ i-li Uij 

JljU ^-S/l ioil IJl* ji ( mo - ) oU^i ^jlj 

* e c * t 

gjiA aiU <_£l_jl ^V^SI j I *IU j*p *j*ijl Jiw UJUp jL-il j 
jf. Ub J5£j «j*a!l jl J*>_£)l J^.C^ ^^aJI jJ IJl* Jp_, t t^iiJ 

t^jl l,JI jJI ittUl SkLJI Jp ^T*>t. U ^ai lj*j t j_^ ^-.1 

( ^v^> 

« 

jl J ( W«A — ^"\^A) Maupertius o'xij'.y 

ji U»t t dJLIaj Iju. ^ jis ji i^Jll *LiSh olS>- 

Jbjj t «S>dl ^L*-Sll ik-l^ iilkl) iJ^I ^ ^1 Jlftl 

cjjji 4 j>H ji£. j. uuiM ^ )s a\ jikii jjSfi jj-i jp 

y>j Ml - ^^JLI i^J-I Oli f L*-Sll JT aS> ^ ioil LU Ji. ji 
jyj ISOlS^ Jp (jy^ i-dl |Ju_j Least Action « rbi Jii » jju, 

U U jv^-j t i^-Jajdlj O^^SsJI iiaJUjS/l J^J Jj 4 U-b-_j 

: JLJI iu-JI <uJdl _>» iail jJJi 

ou)l£jl Jp (ir- 1 *: es-S'Ul jU* jii <. eS -i'l- SjL- U-Cp 
» • • . t , 

UL« ^3 1 jl J«» t V; Jii I |jJI ^~JI Jpj t ^-i^ ^-L.1 Jfr 

JT^I UU_, ; ooil J>-b liiyu jjTI Uo^ j'Ub ( _ r ^>- JS'L^. 



kJmJ>j i ij^ll J>-b ip-LJI <j 1L» \o J&l l>Xe- JJlij 

<c-j~~; Jj&I UJUp iJk* 

Uj<_jd&JI '-r-*: ' jl-u- -u jj&l <J ii>>w ^ J^ji 

sj^j is^>vu *LiVl JS'j^Jj t * L5 ^' £fys Cf 
Obl-U- ^ 1^ JaJlSoJl JT ^ «S>I jj t ipL. jSclj 
VljLv jt£ icJJI J UOil .Li^l ji « .bi Jii i i-u. Ujjit c ^j-TkJl 
- JJ: U Jii ^kJl oblJ* JT V-J ^ U&l J*j£ ^ 

iki 5^0!* SJU J^>- Jiu jl U-~>- jl (j^^ 

Uua> U-U* i^ijjal\ OjS>j iila^ jj* t <£/>-l ikii Jl ( I ) 

eft _ 

^/f-jl jj&> t Lajl 8-*»-y« ^^-S'UI MjyC j_j>J ( -^->^J ' iilk* 
jl <uLp LijS'jl ^yiJjl t |^-i«JI iS^" iX** cJjj tt 

JjjlaJI lJu jjp .jJl&Jli taA 4 SJOJUjt ;.„Ja,uU O^/Lil J aIoaIj 
Jt jii i * cS iJt jiw Jiaj IJU olS'lil t lJ ~~Zi\ Jy- j>*j> 

jLlI (j\> J-iji!! iji-T Jsu^oil JJ-*JI ^g^lj jJI JJL>cU ^b>w_j 



V/* u yj ' J^ 1 j^ 1 J! ^ J^> 

^^ail » LU jXL> oWUj U LikL* « Ibl Jil » lJU. ^jjL 

l a >~>. ' j ci^i^4> ' ^J*y. <LJLJ' (_r~* £~* (Jf^il jUjll — jl£ll 

iuiliLl Jyi Ji. -^JLI ol&l ^ Sjflll SAJf I i-ili-l Jl *J^o^' 

Jil » Ix^j a JjU ^a»l )) Ji. « iiL*. ^^ail » jlj t 
iiiLaJI ijV-Ol; J*ai tji ^jU; SJj-C iUUjj ^^1* « *bi 

. 4_«_laJI oLLj«JJ 

i>-U- X> t ^Jl lJu ja itLo <^i ^^k; ic.JiJI j»53l i^li; ui 

. jl£ilj jUjll iOU- icJJl Jja 1 i-jUl s^-Vl 

^ i^kJU t 4JI JSjJI ^li^ll uw»_)ll t-A-L. ^aJI oJ-l Jlj 

1^ jJI L—^tJI oVjUll oloJl, 1^ J^j! ^U; 

. « tbl Jil » l-L. ^ UjjO, ^ 4 ( ^ol^) 



oNU- ouaj V"' (J* — * ioJJ-l j»^JI l^Jl^j* 

^\>- t ^jiS "b/ iSyLl Uj^vj ~<&j>- Jk»-jj N U^p Si^L* 

Cj\jicS\ j£- V ^Jl lJu ol>» y IfjUp &JJ-I t^JlSL. 

<■ j^l l~i <cp i_jyJ N OlS^J-l ^J> ^>UI 

. iUi Jp ol a^Lw t&cV ?^>JI ^Jli^j 

&jJ-l_> icJLiil I^JlSUl (^-L-Sll jl J^&i jyuj 

oi L. UL. icoSJI ^1 ijiy l£j&JLli t j LW&fcl 

ijij J>-JC jUjJIj jl£ll J* J-*W jj ' 0Uj]l J_jJj jl£ll jj.A»- 
fcoi-l Jl icuSJl l£j\£il JtfiNl Jj 4 o'VJI iiiA-l jfTl 

(Jp 4 > jJ<j j_jJb L^4j i^lAs-'i/l "tJp- J ^ijl J-JJ j^Ij^JI i_As<»jil J1»J 

. \jyu jyji <Auu (_5Jjl jj-~«JI jvCj 
CJlT Jjl wlijil ^ail *Uapl iijl^ i^JI £tJ^ 

* * 

^_£j>&~A ^UiJ iS^U cjy'ji jjj^ Jti^TI Ux«i t UjOi \la^ Jp UIp 

c 

\jj>\J>\ ^1 aLu — Jl Ot_~?JI JP jlaJI ^pA; ) CnIj» 



Too 



U^-j Ujup JjJ »A '^\>- j ^UJI aj^I t ( l rr Ji\ 
iy g *(_s~" ^-> J ^~j ' jIaILII jUjJIj jl£ilj oUlkat 
jUiV iJLiJ-l ^l^ill J*i5"l UXp viAJiS' 4 If-i/il jJI ioiU-l 
ti&kj t <L5"l< *Liu)l <0l l^j^l ^rwl (J oU-^J) jLiil «ol Jp j~a 

■ (i'j* - jl *Jp j-** ls! 3 ^ Jij^ j 

5jUi*L li* kljJl^ t ^Wl ^j'li j» J-ix~J iiJLaJI oijb -k»j j^l_j 

iyt Jj i-lS"^ ii/w k_ — ^ li* (Jp-j 4 <_3 — Jt I.U JjLJI 

. iLibUJ (JjUaJI j>»J^\ (_>• li» 

wJI Jl* j» > fi^J v*^ 1 Oliildl jl lJUk 

V'li^Lj t icai!l Oliildl s-U ^jJJl (j-L-Sfl Aii t V^i. -U. 

J^l ^Jfcjl ji V lJu> 4 iJUVl SjIjVI ij?- V^'j 

<Lva» lo^Ai jl ,jxJ>l J<* 4 Sjj^vail IfJI J-*»yJI t^-* 

4 XJs«- ^ JuS'L) t_A»_)i.l i*>-l j* tJp jl <C^3j 4 ^ — >■ 

*2Jj-\ OLiiTl iljJj^ a* W U^j jI jIp -*J 

4 vljlJb-Sfl J~J biywJP jlaJI 4 2o-U-l *Uj-iJl ^/-L-l Jp 

. ia^j oN^Nl Ijl. VI OljjSlI j« UUI ^ 



iiJi-l SJjJbM 
Ml . iij*. jjy siUi J)\ *LiML ijJ ji <_ — ;Sf\ d£j Ji 

c * 

i L-i^- J*>U ja tJ Jl" OL-Lo-Mi a J^i t UUUo-lj L-aI ^ 

OU?-_j ywi li^ . i^Li^ iflj^lau eS^Ml ^Lo-Ml »Lapl J-**0 

. jl£* J Ji^" J* If^i j& oUy>JI ji L.ijj 

jSl . l V <i jjJ 1 J^ilj l-i* uj; b> Ji 1 ^ 

JI oU^l J*>U Ji^J jJUl jl&l <o juO, jpUJl jUMl jl&l 
. »j«aJi w ^U;_>i «LiMt ^ 4jl *j <0 ^jjl t K^t- 

. S tl»-U?i <ui Lli ^jjJl jl£il y>_> . ii'U Jaij jl 4/ >c ' 
j l-Xj- i Jja . U^pl U JajL-J jl Olj^jiJI s-U 

Lsi_j Ijli i C'!»ic- -kiLo" JjJl Oli_j-ull j_j& l« J*jJ ' 

Jl" *LaiJI J OUbf Ml ^^swj ji Jjf >_>^_i c aJL* aL! J »*>^-l J 

J*) i J*>U»I Cj\'iyj \^J> Jt M lf-a*J jlj * ^r*^™* jL" J Ol)_jj_yill 

iCJC • <C_*^ j.iLo« J* J-^ — i oIaaLiII >Sa Ji* j!A>- 

l_iJ IfJle jiii (. OULo-*A! _pLi« t j^pl SjJ-Aj jl t oU_£yiD 

. Sidi 

J ojlilj OU^jjjjJl j< ilp i>>->; JI J[ 

»J-I l-u JI ; jiUJl 1UJL ^jU!i ^^Jl" ^>yj t Jj/lll jl&l 



' J* ^ >~ Vr" J-^ 1 Cf- M.J ' f^ 11 

• c 

1»JLp ^L^all (J Uu>-I Jpl ^ s/r*»«i t *CJi3l jiUall J^j 
<~Ju&\ jl A>-jjJ t ^Jl U-Up (^11 ij^JJ ,la,.,.«3, l L ij-li* 

5j^>-_^« Cil ff l^lj t 5 ^>*^-l jj-jil l^L ^L»l 1»-Up aJU L* it>Lo ik— o ^t,,,^," 

^jU- ^ _jsHfcJI j <-£'\j£S\j (J t-jydl t <t-iJ IjJJ jijj 
I jiyu jl *Vy> jl j^p^ c pJl ^» yCU-l Uj^p J|JI *LiVl <Jp a _/r*i-l 

- j>£, 

j\l l^*» AiJ c ( ^ ^ ^y> ) JJ aLw>_j <_gjjl jLj 

EC 

^jvS'jJa; jjAUii-j l-i* (Jpj t <U» ii ells' i-xUll ^IjS^I j'j ' 

u* jUjllj jl^ll J* : y>_> 0«j ^ -Jl £rj»» 

j l*J>j llU»j t Lp_, j* i/J ^ j* (4^ ? (i*^ 

jlij jl _jl (*W jl ilft <3j» ^» ' IaA?-} U;L.L«»-[ jL^Vl 



YoA 



aJI ^ Oil <l«iJ^ _ JiJl *>&w U»l>- bjj«-j J jl <J* <J 

. b i*»l»- LSj; j& M 



&A\ fiuJij ou^ ji^ii oi > iaiu ijl. 

^ t ^jlLl jlUJl j Jju* JjJb- j/£ jCpI -kii 4 il«l£j! 

* * ft " 

jc. ifUl ,^_jiiJI J t £j Cj>jt. IbU- jjS^j 

j-ij i J* otjj^JVij oi^yu ijiyuJi ols^J-i 

s * * * 

(I <■ Cji Lpi Ixil la* ^pjo ^U)l jl 4j Ix cJj *l>-j t o-*JI 
/to jUl ^jkJJI ji ^IjJI i iadlj Ujtf, j& 

^Ji i^jji - ijUf I oLLaJi *^ J* i^jJi ikijSfi js^-* 

i^' J*- 0>&l lS>*: <jl Jr"^ 1 <>* ,JL !J ' lS^ 1 

. jlUJI 10* Ji, J i^L.Sll 
j Wr* Ji-iU* S^llt ^U- Jul »LjjiJI ^jU; 

^ I4IJC &jAcM£j> J*ry 0\ ^ <. Ji/lll jU^lj jlS^I 



. 4Ajti-l jilp J» LWii IwS 'jp Uki« 0_)£o 4jI Jp 4«» 
• c 

J* y 1 ^' ' J»-^« csyr ^' <J* ^ 
<^ /r 1 olpi J djl-v*-S/l j t a^jj U ^} jl V aJI -eJi- 

iiliajl oNy^ ^ 8 a^i t ^kJl Jp _^k; oUljij £»U* JpI Jl Jsii; 
J^- { L-l^ Jp >j; jJij t iS>ill J l^iii- jJi 

. iJi-JI OljLJl 

^-jj LLI 4 iLJill ^Jjti Jl>«£ iLi^-lj j ^Jail iJWI 4JL* 

- Jm* JtAliJl Jj t J ikiJI SU-I Ijj, ji p^o: t 04^1 

. ^1-1. jp Lu, JbSfl JI j-j <LiU jilp ui -yl>Jl jlU y 

j»uui iju t ouy^]i_, s^di skiji,^ (jjybiyi dip jj^o 

^ <u» jt«»; (^JJI j^-JI jl vJi^JI jlj^i lJu Jpj t j^jilj ol£il y> 

*yj> J*Jb jljjj-l Jp <U»_J_/W Ul^ (jjl SiuJ-l J*>U» j t jU^llj 0^1 

OVSOlI *Jk>. »J _^o" UI ^1 ijlll ol^lijl ^ ^jl^-l J ( _ r ^i)l 
ul^il J^Akil 9 Ju JjJ^" ^11 Ja^jl ^jU- ^Jj-l UI oU^lj 



iLaJ-l |lU J#l 4jli j »ij>-_j '-"^ o* J#* ' ^J** *Pj^ U 

JJLL" <i>Lw yji V'-^ JJI ^L-S/l Ul Ji M jjiJ-l ,iUJl j. U> 
jUjH, jl&l jl Cfa. t> 4 L-Ijp- ,> Jp JJI JJbM (lUil .IjsfSll 
iJA-JI iLkllS' iLiJ-l ^j^i' jlUxj ykljikll ^ jj-UJl 
•LiSlir UU" J^lj jljJ^ jl . . l<:tS> J 

LIU Ajl CsLj Uii ijJLJ-l »>ol *tj& W ' Ifil*- J/* J***' iiJU- Ji>>-_j 

t * 

Jaii ijai^ a-W>. OLjy U*rr" S^-**^' CjLJJvJI sJLfcj 4 JajU-l 

J U ^ y> j 4 JajU-l Jp iibt diJtfi ai Jj l^li J 
iibtf ^'t; ^.a^ oi yki^i (I l*. j UU" j;\k; jji ^-jUJli 4 (lu. 

.ybl^l jlU- i-jJI jit iL^I sif-j 4 UU" 



a"yb ci* cfr 1, tJlO t oUUxUI ^ ^ V dJUi 

* * > 

*U1; L.UI jfi; idjjJor iiy^ Jut hTL'l t -La*- * L5 i, V l-U 
tall! ji ijk-Ul 

. ^pijij _,i 5^ai_, jiji ijuj ^ t 



TIT 



JjLplj 4 j_)*<aJl ^ydUts^ JiC lijj id? ,_/»/<j V' <Jjl»^»l 

l«JiC Jjl ijiil *LiSll Jp JjC &Si-\ J* iprji Jp oi 0>^»l 

. ioU *Lii (Hp : LJtt f jl&i (Hp : Sly jiUJI b& ^ 
4 sjUj Jip Jl jlUJI i" Jp l_yLl» 4 jdlill ii-">yi Jl U-Uj_j 

JT,; uu-Sfl W*>J ' J** 13 ij 1 ^ ^1 U>*> 'J 2 * 31 

. jlii oli i-*** J*5U ^U-Izju-I Jl I^L»y Berkeley 

Locke il^J Ic^i-^j Jl jl_jllj *LiVl OU^> j»AjrvPj iijj 

iLdlj Sjj*>>- ^ d>Sfl OliMaJI Ul 4 J 0_^j^ll tJJi^ Jii lj> 

. ji ji ^-iy-1 V3>i »i>- v i^ir^ iju jpj sjiii y * t5 iii 

4 ijJUj iJjl Jl OlUaU £~iJl IJU Jt. -^.jlV jl Lljj 

OjJlij^l jtCpI ^ 4 lJu J ^j^l *Up £ JJldl j>'U3l jdlj 

: Jli U-tp iJ^ »-U>i ^JJI 4 *Jy V^.J^ 1 ^t-L^ 1 J^j' 

O jULail jivl t « dU- J^j" 1^ 6^ jf-^ 1 0^. ^ » 



U^oi" Jdkii ji jjsf_ v^o- i^L* l^iT oU-aJ! ji ijlill 

lf^>o- j-Lj ^ Jp jLjV ij-Jl 5_^w9 i^JI JL. ai 
!/*u oi V ( »^J-I J jjlll jt Ij^l jJJoJ t Li£*, L>UJ vJL 
J>JI j J. L^-i; »LiVl j jtisi^ U» t *Li!A) ~<fyJ>y> ^a'U*- 

l 4ilL> £^ Aii JP yfi. V .yiJI jlT blj t iJja; Jjl 

* CJ iJU t Lo- aSjUJ dyifi- j iaii olS' 4jUv!» bj>J l«JL«i 

j. sec c 

. JjJJl jJi li^ U aj*.^ t jl^iSfl 

^ ' bj^* a^TtJL OlS^jL J&j c ^Jip 

i-JLj 4 JL Jaaj. jl Ji Ol>— 30*1 iJLi^iJl ^L!Vl Jp 
«j jUU t 4JI2LI ii^JI J>-b jbAl l» r ^w .LiSfU ybUiil J& 

<> JCi ' tbj 'i <i >yrj\ Cf ^J^j **UI ji 

Oj-Sf ^^J-l ijljjVl jp .^1 ^lp lit ^ 4JI t *J>\jil Ol_^aJI 
Ji*Jl «JI>I J!5U ja frb b^. Jl* <Jli CJJ>\ i^Ul J^uil 

. *\ jap j s^i -turl ^ui iju j ji^i <o jivi 

^ .LiSfl ji Jjl LUill OiJ; Sli ^ jjk l» Ji J« 

: Ji l^jU^l/ diii J vr-^'j ' ( ^u") V-'U^ 
Ji* j jly^-Vl ^Lo-I ilJ^I Jp .I^J-I 5 jjAi. CJlT^ 

j» ->»-j *>iJl ^r^*; ji Jp SjOi. liDoTU jl» t jUI 

j 

3 
J 



. « aJU- 1^ ^-4-1 Jf- Ifrbai J^jC M )) 1^ j£3 iJji iisf j£j 
(i <u'^ Jiiil JS^! *r^» 01 4 I ^ yC3 ji <jS^ i-iii jSU 

^j-j^y ' i^Jlill l,:tj£» Jl 

. JlJJI j~UJI jl^Ml til 4»U>^ 

: ijkJlli iJfcJl LM\ 

OLS>!l ^ iLJL. JI f i Jif iLLi t JaJil *l>l Jl Cifcl UjjJl; 
OljUl *Li- ji i**fJlj i Jii J>-b JJl^Jlj SJUaII i-£wl£-U 

Jivilj ^>-4"l (j^^l j~"4"I JJ*i ^* *lS^ V"^ J" - '"""'U^*^ 
l^J ilJ^I »0a t j-J-l j» JjUil t-jU-l Jp JiJl j i-*. I'lJb-l 

jj& jl JbM ^JlsJl jl JS>. £^l_> t lr'^ crL^ ^ ^ A- 1 

'^U- Jb-I J* <u- Jl* ^UJI ykjfl ^Ji) j» jj^j ji ^-i-lj JiJl 
lil J Jp JS^j JJj >kJI li* Jpj <. ^JU-I A>vi JUjj-J-l 



UU <ul» 4 ( I ) yb_j>- (j-iJ J* (<-j) jj& jl ^jJ lil <oV 4 

( I ) lili 4 (vj) ytj?- Ojx; c)l JjV ( I ) jl <j' 

jl jljl Ji» 4 <..<ja.ll LjU- ^ jl JS^< ^lla^.1 

i>jOj Sjj-l-l £j!l_j 4 UU jUbt Sililj Ja*JI jl Jii 4 djwlJ-l Jp* 
Oyk!>Ul ^Jj£ jl J _j* t— #j Jiii 4 j^l ^Ae- 

4 Jf,, i-^ii iJyOUl Ol^ll Ijjlf li| U 4 SjIj^I i^- C.Jk 

Jjl JjUill J U,& lil kiUi i>w> iS-X* ijj ji I^jCj t SjHIj Ji*JI 

. (t"\j^) (j-^j' *m x*^" Oj^i' 5 

<4>-^ -Lii 4 Sililj Ji»«Jl je- iJ-iUl jlxiS/l; «iJ »i Ud» 

« 

' C^ 1 li[ J>>«3 4>»5I Jl Ji^J <■ * cf i J* 

Ijryt 4j-U^ ilfjl Jj tiLr^r" «- r «*a*JI J i£j>-\ Uil vl<Jb*i 

i j^JU 4 iJLoJI 4> oIjl. ^oJI t^jid! bjjj g j^lji (JL^ 4 ^11 J U 



ijf^>-l ^JLjJluIl jl 4>-jJi ili ^Ij y>j l <u>-Laj 

t t , 

« » ids' jU< J» jl <Jp (i i^i » ^l>lJt>-l j» ijjb ^ 

^JlIj 4 JljJI (IUJI ^ UU- J^loJ ^jTuJbj 

c t c 

jl ^lll g i}y6 jl Lip Ja y> L.UI J-i (^Oll JUs-^ll Jljjlj 4 US' 

< t 

. ? -LjO silil jl tlrw* JJI £• jl i^i\j> JiJl 

c 

t ipi!M <cU*>-*>U Jeffreys j;yL>- i^-tj 1^" t UJUS'l oLx* Od« 

4 Cc^laUl iL- l~r^ Jjki U 

i~L» «_^<w Olji jj^« ,_5>-jl>- (il* ^yrj j ' ^»Jl £-^£ < lSjs>- 

t l!oU j jl OjN JiJl jl I y>C^J\ j i jUjIlj jl£ll j i) Jl»-I 
j^/l Ul i jUjllj jl^il j s^rvi-rf' Ol jiJ J»LiJ y» ji_j 

\^\ ^ S^lli j^a* 4 ^UJl aJUoJI o^r^wJl OljJJl CJc*-\ -Ui 

li* jl IjjCpI -tf i-jl^JI jj^a*; jl _jJLj_j t Jl>- *Lai J» i_ip^/l j jjXo 

4 ^LaJJ! olif I J LL*; aJI (j-a^Nl jJpj j^jdl 5JL»j i-A-ii «_JI_jp 

\£ £?ry CJIj U iJJyf"! 5 jTiko^ jl ? lilijj^ ji t_jwJI jlS' jl_j 

jl iJjJU Li t JW- *Lai ^1 C — J 1^1 Liyw ^p.^; 4 UU CJlT 

Y1V 



<U-Jl Aj^iaJ jSsJj 4 MjlJb f l» J^- i>>-J <^jj 

JuTt jjJO dAii jlT jl_> t iJt*-Mt ^-TjOij - jNl ^vij VVjr^ 1 
U* Jj t l^lJo JjUlL. 0U»-I^N oUjIIj jl&l jl Jl -Jil*. 

*j\ : Jjij iJli eyj t ijJkjJI ^ lil^l Uoil IJL* jl> < — jI^SJI 

j jUj)l_j jl£il ^ "*aJ^~\ <>-ji CJlS"^ IJU jj? jl L__«waJI 

U4I <d*!j t i>-j-OI ^^uL ^J-y^y <-rfj^ U»j OUjSI - jlSdl 

jUjilj jl£il j« 4j'Uj^ j ULU UjJilpI J^l i»-jAjl ^-Xj J?i>- 

j^l ^U!l Wl >j JL^i 4 ^ j SUj a»U jlJj&li 4 jlUi^. 

% * e c 

jp ^aJJI Jl c^yl Mj iiJb- Jil If^iwt N/lysj i J».lj jUS^I 

•J* 

4 a-.-..'JJ iJljjjAll ijjlaJI V: W^l? ' OljL»l L»l*l ollj U_j 

. ^ Jjl Ol^JI JU UU' iJLfe. ^1 oJU ji gkll; 

v„^ii oi (tr« ^) j^li cjj&\ ^-Ji o*^ 1 ij^j 

L <u»l»- SjJki C>\~£j Sj£ ^» 4 J*>U»^I Jf- "Li^ip- C — J ^..-.ia'.iJ.I jl 



t"VA 



\^\^\ C-dl - (iU!l ^ J UopU Cl>J jJI ^ULl 
Jr* 2 ^ ii[ l^LS't j^U-Ji jl <^l t If-^j ((ajlili) l^!_yL jl *l 

Cjj t *Cs-yj>y Cjljjj lS>>-j *J jl (Jp jvSsiJl Jp SjUJI 0_^>- If ^l-S' 

^J> Ol jL^-U ijjiUJI a^-JI ijlij Jl" dJUi J[ a»U<»NIj 
IaIjuI i»UJI Ai»_j>Jil oJ>- Jp Ijjl ^JLaJ ^ t i-^iiil Jl 
i»-«L<Ml ^vJljill <c>Xi t (^j>>«^ kl*«JI ^-Uj y^<il (T i V ^^f) civiiijl 

JjJl OUtfl j ^IJiw-L Ifp jrwdl *jSl ^Ul ik-w 

JJ *J Ul)0>-j Jjl i^aJliLl UiJl i^"^ i ioJsdl; Up UJt*-l 

j«j I^M jUa^L — itJaJI J li-U-Lj jl ,j>^«il <jl dj-i jl 
~oJ\ oUilJI (Hp Jsf. liiSJJ t LiJaJI ^ i>Jl OUIJI; ^ 
(Hp i ^o^il j\ JJ&i\ S & J»J V>^' Jf-S j 



<J Olj^jkJI iJlp (Jp <u-i< JjiJI JjIij ol ' i-iA-ill 

(Jd^ Uj Jii t tJai^Ll ijj>-\ JoJ^-t ijiij iJwjJj 

. *«>-_^ ajj*ai\j 4,»«.. » «, > JI Sj_j*aJL l^Li^>j il/yjj-^Jl L«UI 

c c 

1 4url j&u j*>u ^ uui -o-u-^^- ^ i <j vJl i^rjruSii 

<jjl Jb- ^ J»l _j# L« Jl LUi jl t ilii UjLaisM IJjl JX^i 

0_jJ Jj^- (jJ'j Li>- iJjL^il Oljili i 

J i ^jll ^jljia^Vl JUaJ Ufb Jji fcl^ 4 kiJUi 

. J^-L>cJL_j iiJj jj-A (jlkJI lJt» 

TV* 



c e * 

jTU jlijxZj Jory iJJO ^ Vr^l ajyai\ d\yf- Ul 4 J^.jj 
4»>-jM sjj~a)l Ol_j^ jl (J*- iiU 4,... 1 .> > 1I 8j_j-Ail Ol<_j>«i 

<{Ja^> ^j^* V~*^* (j* il*^ Vf>* *JJ*^ <-^-> 

if UN jjUail lilt jl l£jl£il Jii 4 *j^JI *??~>A\ 
4 JljJJI O&l 

-o /b" ^JUI jl diii Jl *>J>U ijliJl CiUii ^ j 

a ji^oJL *j«al! i»J->JI »j_j^-JI CJJLi-l CJ_j)l i^eij <■ S-ULiil JJUJ- 
Jjks j^ll SJuliil JJU>- £ Jily lJu» t SJU-I il^ll 

jl JL Joi£ ^ 4 il~JI jj^> ^ J[ j&j 4 y'j^' 

JjS/l Jii. S.Sj>-_j* CJlTlfMj t lLo- l^A. ^JJI JiJl jp iiiu— If'lJL; 
L> lu ^11 y^l al2»Nl IJU t N lL>- &jAa CJIT*!^ 
jl iU»Ml \Sf *£.....+:.> Jk> CJlS' "-Lj-jiJt J*)_> 4 i.sdl t_j»JU 

ij^-jlJ CJl SiaJ-l ^1 ijjliij 4 y>^\ lj* Jp t-jr^; 
JjiJ-l J-Jl jNl £ic*> U OJ^r-jj t ic'Uil (j^iJI 



A^wlil vUlSj t ^TJ^ dj^aj JXIhJ jl UojI c^jf o^lfU 4^11^>J1 

s>>- JT ji Ji>-^ ii-iJ-i y ^j&JI la* Jj t i/tdl ^ U" 1*1*1 

^ Jj 4 iLi>»JJ Sjj-^> C~«J «j_j*a!I a-i* jl ^-Ui jl LIp- i_ Jr_j 

i)L* jl t *— '^ij*^ 4*^' <jl» ^ ^ 

jl Ui>il jlTUOJ** Iju Jpj 1^1^ Jl Jj i £L5J-I J[ LLfjj V 
t iiCj&Al ^i^lj i»L j^_U Ja-J -u^i j& ^IJb-SlI 

t e e - 

(J iJLii-l 4jUJ jl ^yi^ £-i_jfcMjl Sjj^lJl jl 4-JUil 0^>j 

<_$y» IJj Ujlp- t JJ i \*>j*>yr j <u£Ljl£L*« SJLiU-l jl ^-Li-I 
ji -o ^JLil jlT 4 S^U, V^i\ Ol^ <ois^ ilJb-SlI 

ji x\ .LiVl JT ji cJuTUj Jij 4 ^jja U> i2Jj-l 

J-iii jj&. vMJb-SlI ^yt j^i ji Oaf jNl L.i 4 UVL S»>f j_£j 
JJj jjs-j iit$» 4 iiyil OU-y iiL J&C U 

jl 4 ^y 1 -! 3jL*j_jI 4 \ e ^> j*j>r (J jl^lil* <iij*)klj ii-i?-! jl» 4 

* 

>_jyj jl lue-Uai«-l J l _ r Ji 4 ILiill 8-U Ji< yiJI k-j^j 
i^ljdl iljVl jl y» *}j bxt U iU-j 4 i2Jw*D JjUaJI y»j4"l 

ji Jl ^}\ } X3 ijutiA J*af 4 iilail OU^Uil O^^^l i-U JJ*? 



a* i>*^ p?* 5 

ijijTiKii Jlsji ji JbV 4 iJU; JtJI Ji-UI J_,Ui ji JJ 

Vljil U ISjO. jUI Ji* ^1 jj&.N ^ Jp 4 a^ll J .LiVl 

J J^* (♦■*.£* ji*— i c£»- J ' ^ J** J* jSji £* JiJ* * j* i-Mj 

. !Ju oLT J- j*^ i*-^ LU; ^1 

•^J* J*J jfr^r J^j^i j*^ 1 (***■ ju** ^ 5 Jj- aJI J 

tj^S^* il>- Jkl o ( _ 5 lai»i UXp_j 4 jj^tl-l ii*i--i Jr*-** 3 j* 

J; 4 *12^a tal j»l OtyjyiJl JiL" V 4 £>-jLl 5j_^aJI Jl J«aJ iiJi-l 

*t-*d-5 j» V ~ *yi& J* i*>- - JS" J jl ^kj J tLapl 

J; ' f *>-jN J «t -»» U^i j[ : UjiJ -uliil ^JaJl ^11 V 4 JUAdl 

f j>! iWLw ^-*ajj iUaidl Ir^j* ij^aJI jji 4 Olij/SsM 

jiU jlliiw* 4 oUj!I_j jl&l Uj^p jS^Jj 4 jiJ^ jljil 

. ipjjJ-lj JJU-J ijyiJI 0*» 4 iLi^-l Jl ykljlaJI 

o>-jv- 4 l^j; jJI J>JI Jp Lil 



Yvr 



jlS\il j L~iJl fjj \*X*j 4 i-~Jl> ilb» J*li 

jj^iidl^l jili y. j, } L-JTA^jbc U ji j» t jUjllj 

|Jt>-l_j IjU J*ii jl»jll_> jlSCll jjUcJ Utp jSOj c £»1LJ>«JI 5j_^oJl 
iU-l J*J_, 4 ^-j ^zjuA 4£kc U jwii SlJ-l j» 

tUU OUjilj jl£ll ic'UJl iLil-l Jl J+jd \aXs-j 4 OUjJIj jl£ll 

a.IS'SjLa* aJjJ^-I *IjJ;aJI C . - .J jLai>-lj_j Jj>-I j ^""^ tJ *L>^*-' U~«J>- 
. J>^a i£.al» <_£JI kiibT objective idealism i^-jj>y iJlil 
j* U jTi; <u>-jllj ijjlijl jjryj^aJI J UJjf ^Jl SJjJbLl iJUlJI «JU 
JUl iJb* 0«J ^ 4 OjI^jj V; (^aU (jJI icoiJl iJUJJlj ^ o-U- 
^ o£L>JI_) OU-_jll ji jJLi 4 Cj\£L>JIj i-Stj J» 4 Salllj 

4 ciili 

SJtill J* 0l»>JI jLUj 4 Salll J* o£J*JIj JiJI Ol^iU 
4 jlblSo* Ij^ju ji £»oS/l Jj 4 Jw'jl'Oji jjjUa^t jljjio'il SJjJjU 

j£-J> OjIS^jj J*i l^TSJuU* oUTtLiJl. jNl tJ i>-l>. 
J j^Uo" OU-jlli j j^so L^Jb-l jl iL~>- 4 JijIaJI Jily 

. ^alll j (JaJJI : icaiJI oUJkJtLji 4 o\£4jl 

Jt. iitUJIj ^JU ^J\^> i»UJ <oi ^^iJl jjolll^ (JuTUjij 
Oj^dl ^^oi; jSUi lil -oi IjLiij 4 -U?J) ,J^&? J»LiJ l^i 
Oil vLo- jlj 4 ^flj {A\ j ia* jjl UL^Jlj 



i l^Uaj (^jjl Ji*Jl; i^l-J-l iitUJIj i^-ill Oljji-I JTJp JJt-J oi 
Oj>J jl t ^L~-Nl 4JLJL0 Akjj* AO 111 ol^jcll CJlS' lili 

c 

jl l_jJiL*.l i) j^UJU - jb^ jL-j-U O0s»-j Aii tiJJj £»j 

Indeterminists iiij^JU j^jUU>» 1 ObUJIj 

' is*^ J ^ ^ J v l - J ^ 1 JUiSfl ji jj-iJl 

> -* * t . 

iiJj iiyw kiiU j_$JUI < _ r< t><Jjl iplku-l J jl i£j«H l£jd-> 
^Ju Ul 4 ijdl vLo- t jU^I diJi JUii Uli Li ji 

jbt jl; OU»_jdl JTi-^Jt jl A^JC jl_jl (_gl» c lijk jNl 

- JjVl £LUI jjio^l ii-Sill 4 JT «JL*JI JL^UI 

1$j»JuL J^!l ^>«^-l 8_>«j jj^«i j*f-' ' lSj^H >— uItv^I 
<_ 'Uwsl <uu& Ci_j!l J IS' viJJi £«j t tSj* 1 }"' <wj»-il.l 

YVo 



L» ij-^iiwij Aoji* (J iilS'i—. >LJ lib ji>-jj <0l (J ji-J j£i 

Lfb ^"b'j* ^ (-3 fjr* v& IT ' cS^ 1 ^-"J^j 

j&j 4 Ubi Laiwi 0^ Jail* j1_/J iiil^l ^t*! tJUa^ 

Jwiil; 1+^*: ^"U^ ^^«*' 0>r*" -^l? ' U*>- (J^ o^Ssj ji 
4 ij^j^* — ajLSJ-I j — Ajjj; *bi ^i_J 

* , c « c c 

jt>-l (Jl i Ij^^— <uJjL ji Jb: kLiii _jl <. oJi 

<uU Ul llj 4 Jii*> i.j*>UI li Jlfil jl J 



U^I jl (ijj^i* j ^-J jJl *LiNi J&> oLjSLJJ Jii* JJtf'j a. 
L! i*- UUil 0-l> liU» ljl_/>-l L-^ilj j>iiJ LJl J « CJIS'b 

see ^ # t 

t *l»JU<9^fl Jb-l; iJ*Aap ii^la; l>>- — i — I H C la y * Jl t iJ*A«P 

o*>Up j^i- ^L-JI C k- ft li^ Ul t l_^- IJI» ^Jii j-U <_* i 

jl « » JJLpIj 4 (J I J jJUj £^-!»Nl -*>-l t>* 

ILia U* <Luf jl j&c ^ o'\ i>-jOJ ijo- oL-J^I jUiS/l JT 

ijl A_»i>- J 4w»U £yj 4j\ Jp- tj\ J^jjl-v* i£ j> JlSsjl Jk>- (jl 

. (j-^ - ' (J^*~* uy~^ •^••"0' t^/u I _ja3I ojA iljl 

£j iJLjNl aIsJuS/I jl aaJu!I je- -JL*Jl ^jUI jLJ^I jjSo Uj 

jl^ t iiy£* 4W (_gl J l^AsJlX; N Ij-Vi -Lidilj J>-l-fcJlj £_^JI 

Jp ajj^-Ij p^* 1 V\ ^**?y -Ji If^Jj ' L«lc 5jJL* C ..J i^>l^-l ot-Ji 
Jp Jaii i*»JutLl i^l oXq* jJJi t A~i! Jp i^-l^ (jd J r ,: ■ , ^ 

jUiNl^^i; U b LJl : Henry Sidgwick lil^JL*. ^j* Jyu \£~ yiU 
4,.va.^.UJ grj l^i ^.U LJ6\ ^Ul iilj^l 

ja jiJJI ^l^ifiU iJLiuil JUiS/l Jp i«U Joi-Jj t 
^■^N hJli t Jlj»-Vl ,j* t^l <J UlJ^j Col>- jli t iwilil j»iU»l 
^Ua^vio Ua^c ^ Jl J. t SjIj)/I i> ( _ r -5"Ui.l ^JbJI Jl J»^bt^l 

jkJI O^dj lj i ijlJUl UUil jl Jj . . . JlS^I jJaII; jKfr*»!>iJ 

j» 1; t SJU-I Uij^j L*»ljJb LioJ; ^JUj iliJ- ^1 J ti/i ^jj*- 1 



YVV 



l^Loil juj l,JI jkJ Uxp t ^j^^ ^"Aj ' iiUJI UpU»jI 

. lUjjtj L»JkJj l^iaj i^JiS' jl {J^i ' 

ji N jI&^U-I J L-iSl 1^;; ^Jl i>l j| J, ^--^i IJU ^-J 

i^ySl ikL^. \£ l <u ^LS)I j <--f- } U J** J*- kj-tf jj^S 3 

Jll i>l V| c ^jU-I > Jil j Oljil jfc i^- ^ OljijLl 

. cAhtt i^li* lj)jJ> j ,jp Li^. 

J*i jij la* J*i ji ^y^j t j»*Ji ij* J* i- 9 ^ i^w^-i 
oU)ii iju i i>i Jp kij ^ iJu ^i u-^t- ^ 

jjl ja^lL 5j«J-l_, iiydl JuJar jL^^I Jl li| cS^ 1 

V: 4 * S J"' J ^ iijWl (j-^ij Jai jll ^-1 j>_ j~* l a ^ oWI J *J OL^ 
^1 ii^JI ( _ r iJ £*rs*"j i-jUJ-I j Oljl^pNl ^jr"j <■ Jh> Jr* 
OljjJI ^IOj Jj^azJl ij>- (f^ji t>! ' J?» t>* ^"J 

UoaLI jJI ^-UJI ij>- ; ^IjOil Jl aLiMl ij>- t i-^li-l 

i^ji^ ^ni oSi ^ jf. a ui^i ^ Six j>}i\ y J»>JI J ^ 



YVA 



. Ub* ULJl j>£j ji <-*rJ Ubi j£\ 4\ J t Jli 
a_^i clla..* J* <$it!l J>*^* J J^ - ^ <u *^ *l*l> 
j jlS" jlj ejL» <_JLj jl CJlS' U j 4 ijrdJL *^"JL^ 

i$it!l si* Ji* j J J~io lc/ t ijUJL Iplk S jL»-i 

^iljjjl e-u CJlS'l r ^* ^IjjJl 4*-^ J tr^* ' ^ 

*UJaJI <Up jlS' Uj t SjUJI ji- ^f- jb>-l Ux*i t iL(w» 

<ulp v_ Ujup aJI 4JI ^lij I—Iks' OUvi»<9 <J lijJcu** 4 (-jl^iJIj 

e * 

iaj^l J. jl_j~Jlj !A! aJ^oi* ^rvP 43$* 4-fcljX; yci *JUJ jl 

ai_ji jl j_jAj 4 is^jU- ajy £*\Jj H l jJu>y\D jk>-l 4*1 4 J;>ww« 

- jjSo- i^ciJj J*, (^jlil j_^JI <SU- ji j* UorWuii jVl *Up 

. jVl <dU- 5 ijwS - ^jcU all 

« « ' « * 

Jj^ai jl V <ul> UU-I oi ^aUJI jLJ il I A* jl pi^y 

<J JUil ^ y£ jlr>-! J j>- J j' • ^^r" 4*-U»_^< 

V- jjdl j^c ^ VI -JUil J ji aji^i IJJ t *»V j» ilaJ- JT 



ilaJ- ^1 j UU" jUVl Jj^au JO^O J* : y> <u^ij 1^ SiljNl ij*- 

^ JJI ^JL-Sll t$jL^-N olSCl Uf b ^S; J* ,) 9 JWJI 

?«<i>LJl (Jlj^>-_j Jl**l C-JlS' t ^JLy J^io <ol j'b/l -Up 

i^-jl^-l OljJjLlj iLUI Aj'Ijo^j "Cli^oj" j« CJj^; ^Jl jLjVl S;wa^i 

t ^jU-i j ^ai Jp -uio jU^i y - iJU-i iOi^vUi j *j jp ji\ 

yp isrjti-l ^L^Lj bU^-is, iiJii L.l^-lj t Sj-b£ UUil 

jlJdll j"AiJjl» li* J*) i *iJ^-\ *i ^-j^>J I* Jl k-^aJL L ^-^j U ytj 

. ialjNl i^. Jl 
J».jtJi iiUl iKili JJ- Vy*^ 1 o^jl^i Jp -u- iJ » LS iJl Jjlaj 
.bl Jp SjJi LjJ jj-J » - Jp Jp jJI vrj^- 1 ^ ! >^l Jl 
Jjj t bd J^-u J">U UVl iUil j_,Jb . . . iLUJI J^SlI 
t « iJ-UoJI SjIj^I a-i* slilc UjCp UopL-J t SJ-L» SjIjI LaJ jj^J 
. SjIjVI ij>. jp lJUi i jj-l ^*jU j« Lyj J>H\ J>-odl IJi* Ji.j 

YA • 



J..«.-....ll j i_~J iijvJj yviU-l J ^U-l J**ll S_^i jl Jwi i jUwuMl 
jl JlTIJIj £w»Vl j&j t J,>a.:~U ^ W ^ J JJi.y ^ JLil jUvU^fl y> 
- Ui* JT j Jiu N Jli j^JJl - jUwU^ll <_~~Jl jl dyL' 

jU>-l j JVbll y> 1.-JI jl J» - JraJL ^Jb- « jL^I V 

jl C JJcJ>l V ^lil J ^Jf-J* ^^-1 J-^l ^-■■ ; ..JI jjSsj 

UJb- 1*^ iJUil iU!l £j ja jl&i jL" jli t JilAjVl <o J-c-J 

: 3ilj>l i>i jjUUJl 

f ^ ( > AA N ~ \AW) Lotze ^ J^-^ji ' *XJ* J*li- J 

jruik*. UlTjlJdJI pM» - > A t Y \ ) William James ( _ r -*->- 

J*" ^-^H i_-*ill jJ>J J»lj ' » J b^ 0* W*-** <i 

Jt. jij t ^L-Sll JJuU j ^L" liL^I JUiNlj A..,,,kll vl»lJb-'Nl 
i J ; ,i,;,.„U j il^ U j_j£j ^/ j>- l-U jl U i_jU- Ml J-^Ui «Ju» 

(JL-j- tychism ^jlaJI ^_jkju: <u_£> j ^jjl IjUlI je- ^j-^fr ^UL_> ^iljj 



jl&Nl aJU Jil Uli iiU. C.J iiuJ-l »l;J^I jl Jj- \e» ^jj -AiJ 

t ijP^j^l iuJajl (J M JjJ^lil ^-Xf- jl 4 cSj'"' ~ 

. i. .->J i*JiU JljJI u^j; J Jj 

aJI JjC <^ail_^JI Jp ifULI J,U=j, i j-sM U* J*U«^ii t ^Jp 

.uU-l jlUJI O^/U- iijw ilU- ji jj*a£ jl SjIj^I ^r*" V* - *-* 
.. i; i^iu Jl. iil»M O^U-I j« jOp ^i ji j£r ( I ) 

Jb^V (lUll Ji t JJcJlI j jlUii iib£ O^U- JI ^jj; l^iTj 

(£) t>*^-^ (tO ^^r* ( 1 ) ji ijjtr^ 1 a* J^.iA ^r- 

^O) jj£j c ^5 ^tJI JLJJ ^ jil O^/U-l j *Jl ^ yiJ> t ( J ) j\ 

J* tS' (ii J* "wJ-^ 1 uH-^ 1 W' J* 'j-^' cr^y J**" 
: oVUiVl JfjiS t «jl~>-l i--o- Jf i iy oVU-l 

iilkjl j_yli £• ^Jl . . i i I t ^ 1 i i_-> I 

Jj£ ji ioU 5y (^1 JJL ji jjO» Silil Jp jJJj Jip toJj iS^-l 
JiU U U jTij 4 s jli>-\ U Jb- J,l j _j^JI J^-ij ^aj i iiUaJJ 
^b: j\Tjlj (iX ^) 5aW Je. JSJ» jgJt Jj»- Oj^.JS J^Sll^iJI 

.jiJ 1^.0* jjl jp 

YAY 



y> iJ^-\ J^UJI j i i»UJ iJU X*. Jb-I Jp Juui-I i£«JI 

jISj i»U> 1^^. 1^ J^ Jjxi jl <c£j: iLiJj Oljl~« <uUI 

^-J-l ol j Jjj— TU oii t liLyi J 

^1 Jl ji *£s d_>- t oUmII eJu JiU" i>U; Jl jl ai ^^1 

_jA ^J-l» ~ ijXJlSL" (^1 viU^-o jl dj-kj J**^ XA> 

j ij>-^.\ JUJbdl ^Op jl jijv&J Uj t iL_pdl J.U- y> J*Jl.j jllwJI 

idJJi £._> t iilll Jp aj yj; jl JJU1J j£jc l/J (.JUL lJu jlTUj 
£lku-l lil ^^xi ) _ r j: jl j_jAj jL>-^l i^?- Jj?- J^-Vl <l£ill J-S 
L.UI J«j i_Jyi t jlkill i^>- lif- Jjl. jl_> JaiJl ii/- jl *Lj>dl J^U 
jirJ > ? j^ll Sf-U OUlfVl Jb-i j JaiJI ii/t tiUL _j* JIJ— 

I Ul t (JjWl OlijvA»_j iaiJI OilS'j! l£"Uli aiJ^- 4^a» 

y» JljJli ddJUi AiVi) i^yc alsfl j l$S^ *Jl ^Ul iJlp ^ Ui 
s jL^-l j U l]L* jlT jli aje- NJj alsfiNl l-U jtat lili 

L (^jJj iJl* jl» ; a^U- ajjJ Jij ^j^i jlSj ,j>J ^ jl Ul t i/cf*l Jl 

' * ' . 

If-ip a ^p-l iJl a J">U- V U_^laj JOw jl tdUai jl UlSi- 
YAf 



« . > < . 

./». ■* Olj^JI Jp pij SjIj[ ^O*" '— ~*J 

e c e c 

Jip jl ^fi ji i j_^ jLJl Jiip <0l ii*aJ jl L _j iJMUil 

yr, c j**^ii ^ jjou iju ji* ojj-i j o^.^ olj^i 

ji cSjj^I jl jU£ I^Ji 3Lil J ^cJLJI iilj^Vlj u ~aS\ ^ J^O 
WjIjIj t L'bljl Uj-bi UUili ^jUULJI <d£i J i^J-l ^jbJi^ "AJb 
lj* j ^ ' ^r^^. U*»l_j.>j t t*il_j.i UjJ^ 

OljJjll ^ Jp JtiUVl Jipl^l t iLJIj i'lj^l ^ Jo ^lll 
— o^>JI ikiJMl — «^ (Jp L^jj^iJI jiUj t ^"-j^-J iJ^U-Nl 
iilail ^IjOii ^-Jl S^ill jl Jp 

^JJI y> w>li t Ui -u-iJ jLJ^I jhii V 4 ^lil vijIJb-i UiJL*i 

: 4^5 Ull jiaJt a^tj 

J |^l \)eu <dp J.U (^JJI ijjJ-l J £W»I^!I ,j^iJI J* 

*LjjiJI »LJp J* ^^1 iJWl ^ij J> IJU Jlj li t SJL.U-1 ^JaJl 

jjl Jl I) -otS' J ^1 ijlij (j—J* jiJ*>l ui" js^JI li* Jpj Jj^pf Ull 

1^ ^Jl ^il_,JJI j^ii ji JjU; ^jJJ ^"IT iiU ^j-Jd ? (i^JUJI 4>o 



Ul ^L,l U.sJ*i ^Uilj ^UTol j *Ldl J* 

j?- ju: i^l Ijl* ji dLiM t_jfj . . . L-il <ui5o ji l^&c V 
UyU ^ J^J^ ol>J ji t ii>~JI ,j~iJl ^Li^i ^ J-^i 

IwiU- jj^ - Jwdl Jp-V J*pi ^ ^j^ 1 _>*-JI OlliJ- ^yr-'l 

. djlUJl _y V» i^Jj jl/u Sbi o_j^jj ' ^r~" ./*'/^ 
^1 jl ^ ^j**"" • <—>l^)l j c^^jj Jf- J^j 

jUil j iJ^il yS\ liii c SjI ijj>- jjlJbCj Uxp ^tJl a U 

JU Ji) « ? SjIjNI JUil >T J*i _^ J* ? OjJill J*AI jl Jjljl 

: ij» Ob -jjV"^ 

Der Mensch Kann was er will; er Kann aber nicht wollen was 
er will. 

j£ Jj» t j^ll iiitil JlJJt -Uj |1 0-*i t ^.^Nt*^ J^»- 

Jl jiUil jJ^JI ^ eATUjj ? (v) U j £ii bU J, ? 
oU-lj ialllj JUjII - jl&l : j>J! ^ mLs* y\y ^ oU-jj 
( *vaii j ol-b-Nl jl Jp J»l_y_ ^y- Jf-j t ilj JiJIj 



YAo 



jl 0^03*-% | n ^J_j jl j>-\ 1*^1 djj& JT jl£- ji jOu 

J oljiJI y<-tJ lj» jJpj t (JjVI oU-jjJl j jj^j ij^-' <— »L£ 

J~«Cw d-o- jUjJl - jl&l j j^ij" \aX* lj>- l^l S^S/l JJ i>-jjJI 

_j»JI Jpj t A; Ci Ji (^Jl -Ul jl <C&«I j>- 4Jl< y«Jto Ji *l y\>\ 

~ * e e 

Sjw>1>- OljUl ^>-j oV^II jj^o b>J_j lj!j?-l t-~ijl l-/ 

. klJLiiS' liljj N <c>£)j a^?- <ul-L yJUi 4jli t i^LJI <c>-jj ^ 

j>J} t Ijl ^1 t— Ail UAj U -b- Jl 4j j U J*ii jl ^.k'.uJ Ul 
Jtw ,_£JI 1 V'b tjUj jl J jSaJ *5Ui jJJy; \ Ljl Jl Ijl* 
i-U jp o^L* Sj*>- ^Op jl ^ c Lip U^U If^ji UUil 

i'lf^l j o'^ 1 ^Vl jl i-i-Uil i-ljjjl jl jJU N jU^lj 

Ul Joii j_^5 SjIjNI ojOi» jl _jl i^Jm)I y * ( _ s i^» 

' Sj^ 1 J* t^-iSI ^Nl Nl ^ U SjIjVI i^>o IJU 

OyijZ- t»i Ow V li* JT ji ^y>^ « CilT)) ji Jf^i ,j^J 

j ^jyw i_jjL-I ~*ij>>& V 1 J*" *Li jI Jl j| t iy-l 
. vl'laff-'jU ^«_)!l ^tuil ^j-i; j L_^L<I Jjo t Ujic- 



J| <JL^ _jj 0\ c ^jC J[ ey J J^i « (1 * V j*- 1 ' J (^"b CkS - Oil I 

C-k^ I il j i « jiS/b yiil lJu J*-l j«j ^jJj Ck.>- JLoJ i : ULdi 
j sJU-Lo <ul jl£»Vl J JajljOl l-U JJU) t « |lS/li ycii Jay- j 

Jl o ji^jS'-iil oNU-l si* Ji» jl Ji£j j 4 A^rJLi — >_.,.. .Jl 

Ijtf, ^JU. jl» j\ « jljjl ^U* U jUy-i IJJjJJ UJJJI» fj> ^ 

Jt- i_~~JI Cj\i^s- je- (( <J5'I * LS io Jl U (jlp^-i 

* 

Post hoc ergo propter hoc. «lj* J>-l ^ IJU 

j jLuNl JJUll SiUJ Jij-o ^j>-_P_j^L-. jj—iJ ^<Jj 
S-UU-I icJjJI i^^l £^>- jl (J JU>- t Jl?- il J*) 

liA LU) j t u: ^-J ij«f-l jl ^^ii; t iJlwNl ( _ r ^&l (I I* ^poii; (^11 
- JUl^J-l jiU J jl H/^-l ^t*I ^-f ^ (j* j**"' S-r*" 

^aj UXp OJW; '-i* l_pw»_jl jj^vsUil *ljjj«ll *U*- — jl 
(IU1I Jl ^JIU jlUJI j>.>»ll IO» j £->S f ^ i jL^Nl j j»l>JI 
i-y*ill iolll 5j^-lNj 9J/7I *l;j^!l li* jl» ' 45*-^' 

ijjj-Jlj j.X.gjLi U iJlrf. jl Jf-Jl jlS' c i£jjJ-l *L J-ji3l ^vaP JJj 

« 

^JSsJ _y Sji JSvJ iiiJlJI ^<»l_jll jl IjJLl ^ ^ *Jl 



YAV 



lit Qju« jxc J» : ^ il»Lw <L-Jl 5JL* CJl5j t ^*-^l 

ilL*. CJlT> ? ijvij J.X...AI J oL?-Nl ,j j^j: Li jl ^J>\^\ aJu kiy- 

^1 J** Uxp ^>l l-v _LJI jOt J^i > : u» 5jIj>I ij>- 

. fSjj^ajl j oL-J^I OU^!I_j 
C>w>l O^ljLdi OU-L^JI aJU jl Ojj^Uil OjJljJjiil Q^jl 

j)\ ol^lijJ iSJuJl ^»l _j!l Jiyj jl j^JlI -Uj ^*ll icap 
<. iJhJl ol^L Li ji J^u-ll ^ Jlj li jiJi t£.i til ^ ^UiNl 
jl£il iJu— iLi» jj^aj jl oii J-«lj4-t il* JjLi Lo Uj 

L>c^_j lijsr>« Jr*^ Oj^i -*»_> ' Ol-b-Nl £jL« jit 0~» jUjJIj 
Jl*_j t iJLi — SI iiJaJl aJjo j L^ iJl& M ijj^aj iJ ^- J*^. 

j j&j t »l i j J iJI j JJUU-I JT^L JiNl Jp w>JI o-U 

tji jJU t UaJI iLUl »Jtft Jl jUjilj jl£il j ybljtil jiU ^ UUil 

t ji s^ai j. Lii u j ji ^laoji ji Join j, ^ u y 

*^>{i-\ if*JJI LJaiJl i-UJI AliaJI oJu j OlJis-'Nl £jL* J*J j 

ikijSll si* JJiuil j OlJb-Vl ^£j£ JUio jl 

. ijj&jjl 

iil j^ll < xr J\ jKjU jl JiSll Jp iiJUU *L j-ASt C-^ji 

l^pyio jl SjIj^II j_^Ll ^Qai-I lili t SJbO>- 4pL<9 Jl j 

c e 

«Lcl U £• ^_j"5t>-Ml ili JjJL>uJL; !>>w»_£ jl_j t i J~\ ^xa 

\^j>-y j Ji *JI j U jl jj*aZ> jl j^«il t iSj^il jf- <jj«j-lj 
eSjjLl ^Lll jUJ l/lT, ijC-^l .LjjiiJI OA oil <. &jJ-\ .Lj^l ^ol 
&Jl^l .LjjiJI L.I 1 (^Ijdlj JUiNL) hj>- J\ Jl 



YAA 



lit JliiNl UU. j^.M Ji ^Ul jl 

Jl ^yi UjTiXJlflJI tlij^l t) COi JOJ 4 v_—til u aM JJ- ji Uai-I 

jSUl j, UjTU iljJJl Ul 4 jOl Jl *iA t j^JI 

jl JiSlI Jp v t£c L c <£>U j/t V t j>S/l ^jSLi L.L.L 

4 1^1 tJUy JJI Cj\^csJH\ iiitil ^ ji Lyu- U lit* 

^tuJ /"i Jl Ujjk-il lil Ul 4 oU-bu-l o>yV J iLSJ4, 
J>-^ ^til j_/Jl pip oU-bi-l j> \jt£ jl UUli 4 

j -^-JJ V <0l_J 4 jl^diNl iijjJ Jl Al-V>- J* J* ii-JiJI O^jL-J 

. J JV 

jir t ^ jiri^ ifu ^\ /"Ji . u V <oli J*- J IJu> 

(icJi ^r^' jlUU t$j*J-l ^f—iJI jl jl 4 4^JU iolil jl J^i 

jl Jl i>-U- j Sjjlil _j Silil j 4 ij^-l j *iJ^r' j[ ol ^ la r >..o ctiJi 
jl j_$jlil ^ UjUjj 4 2jjJ-l ijJUJI tijU* »^J> 

jl £wu_ jNl ^UJI <U £*~J (^-iil iilll £>J1 JIT jl "UjLJ j^i 
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